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ABSTRACT OF THE DISSERTATION
Tuberculosis in San Bernardino County, 1993-2004: Lifestyle and Environmental Factors
By:
Anuj Bhatia
Doctor of Public Health Candidate in Preventive Care
Loma Linda University, Loma Linda, California, 2009
Dr. Lee Berk, Chairman

An observational retrospective study was conducted for tuberculosis (TB) cases
between San Bernardino County (SBC), Riverside County, and the state of California
from 1996 to 2004. A univariate comparison between San Bernardino County and
California indicated a higher proportion of U.S. bom cases in SBC. Additionally, it was
found that San Bernardino had a higher proportion of non-injection drug using TB cases,
compared with California in 1996. Further comparisons were made along country of birth
between TB cases in San Bernardino County from 1993 to 2004. Notable differences
were observed for injection dmg use, non injection dmg use, alcohol abuse,
homelessness, incarceration in a correctional facility, certain age groups, occupations,
and type of health care provider. A multivariate logistic regression analysis for San
Bernardino County indicated that several factors influenced TB cases from inside the
U.S. These included correctional facility residence, age, living in the desert region of San
Bernardino County, and unemployment. Several notable factors were associated with
people infected with TB who were bom outside the U.S. These included Hispanic or nonLatino white race and unemployment. An additional logistic regression analysis, based
m

upon drug use, resulted in a number of significant indicators. These included
homelessness, incarceration in a correctional facility, abusing alcohol, U.S. birth, and
working in an occupation classified as “other.”
Although this study supported the focusing of preventive methods towards certain
sections of the population in San Bernardino County, more research is still needed. This
would help to better understand the risk factors related to the onset of the disease as well
as the preventive care measures that could effectively limit the incidence of TB within
San Bernardino County as well as the state of California. Moreover, more detailed
surveillance information within the Report of a Verified Cases of Tuberculosis (RVCT)
form would contribute toward more clearly determining the indicative lifestyle factors
related to TB cases in San Bernardino County.
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CHAPTER 1
INTRODUCTION

A. Statement of the Problem
Tuberculosis (TB) is known around the world as one of the most preventable
lifestyle related diseases that can lead to death. Although significant progress has been
made to lessen the burden of the disease in developed countries such as the United States,
it remains a public health concern (CDC, 2006). From 1993 to 2004, San Bernardino
County reported 1264 cases of TB to the California Department of Health Services
(CDHS; San Bernardino County, 2007). The differences in lifestyle and the related
demographic and environmental factors between cases in San Bernardino and Riverside
counties, as well as the state of California within this period need to be understood to
gain a better grasp of what and for whom preventive care measures can be taken to
minimize the burden of the disease in the future. With an increase in multi drug resistant
TB (MDR TB) and extensively drug resistant TB (XDR TB) occurring worldwide, it is
quite possible that San Bernardino County will also see a surge of cases in the future
(Malmborg et ah, 2006; Masjedi et. al, 2006).
1. Control Measures
Tuberculosis is known around the world as a disease that typically plagues
individuals with lifestyles and/or living conditions that decrease immunity. Even in
developed countries such as the United States, this is generally the case (Tocque et ah,
2001). Factors related to lifestyle such as lower socioeconomic status, lack of access to
healthcare, being an immigrant, and abusing alcohol or illicit drugs are all associated with
1

an increased risk for contraction of TB (Khan et al., 2006). Although efforts are being
made at the local level to identify, treat, and possibly isolate individuals and contacts
testing positive for TB, this disease control strategy is limited by the available staff and
overall funding for TB control programs in San Bernardino County, as well as other local
public health departments across the U. S. Therefore, by better understanding the
difference in lifestyle and related features of TB cases among different periods and
between differing and encompassing regions, one can gain knowledge of not only the
factors that are associated with TB infection in San Bernardino County, but also what
preventive measures could be implemented to effectively decrease the burden of the
disease.
2. Report of a Verified Case of Tuberculosis
The standard reporting procedure for confirmed cases of active TB in San
Bernardino County is the Report of a Verified Case of Tuberculosis (RVCT) form
(Appendix A). In addition to standard demographic information such as gender, age, zip
code of residence, race, and ethnicity, the form contains certain lifestyle information such
as if the individual abused alcohol or illicit drugs in the past year, as well as occupation at
time of diagnosis. This form also gives information about whether the person was bom in
the U.S., and if not, country of origin. It is through this form that cases of TB in San
Bernardino County are reported to the state of California as well as to the Centers for
Disease Control and Prevention (CDC). Additionally, aggregated data from this form are
available for both neighboring Riverside County and the rest of the state of California.

2

3. Issues in Industrialized Nations
Although TB is generally known as a disease that affects primarily developing
countries, its impact is still being felt in the most developed nations such as the U.S.
(CDC, 2006). Past studies (Malmborg et ah, 2006, Durante et ah, 1998) have shown that
lifestyle and related risk factors such as foreign birth, socioeconomic disparity,
compromised living conditions, lack of healthcare access, and history of drug abuse are
all associated with higher levels of TB; thus the disease remains a public health, and in
particular, a preventive care issue in the U.S. (Malmborg et ah, 2006). These individuals
not only increase their risk of becoming infected with the disease, but can also increase
the severity of the illness. The suggested mechanism by which substance abuse and
conditions of poverty increase one’s chances of contracting the bacteria and developing
an active case of TB is that they both contribute towards weakening the body’s immune
response (Durante et al., 1998; Myers et al., 2006). Specifically, a person living in
poverty is more likely to be malnourished, live in crowded conditions, get less rest, and
be overworked. All of these issues can increase one’s chances of contracting the disease
as well as weakening one’s immunity. Therefore, in addition to having a higher chance of
infection, these individuals are also at increased risk of developing more severe
symptoms from TB. Therefore, these issues all pose a challenge to those in the public
health field to prevent the infection and severity of TB within the general population.
B. Purpose of the Study
The purpose of this study was to compare lifestyle, environmental, and
demographic risk factors among the cases (N = 856) of TB in San Bernardino County
from 1996-2004 with those in neighboring Riverside County (N = 996) and the rest of the
3

state of California (N = 46,557). Issues to be compared within this time frame will be
lifestyle factors (e.g. excess alcohol use, injection drug use, illicit drug use, and
occupation) and demographic variables (e.g. age, sex, race, zip code, access to healthcare,
contraction of the disease in or outside the U.S.). Comparisons will be made regarding
U.S. birth or country of origin, contraction of the disease inside or outside the U.S. for
foreign bom cases (for confirmed cases of TB), race and ethnicity, homelessness, age
group, incarceration in a correctional facility, and residence in specific zip codes in San
Bernardino County. Additionally, since more detailed, individualized information was
available for a longer period for TB cases in San Bernardino County, further analyses
were conducted for this specific data set for the years 1993 to 2004.
Comparing these factors will assist in determining whether specific variables were
more associated with TB cases in San Bernardino County or the state of California.
Consequently, it is anticipated that results from this study can help provide plausible
suggestions and preventive care measures that could limit the number of future cases.
This will also help focus preventive care efforts on decreasing the burden of disease
within San Bernardino County.
C. Theoretical Framework and Mechanisms
The selected health behavior model for this study is the Theory of Planned
Behavior (TBP; Ajzen, 1991), looks at the way attitudes, subjective norms, and perceived
control all contribute towards behavioral intention. A diagram (Figure 1) of the model is
shown below:
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Figure 1: Theory of Planned Behavior
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This theory was chosen because it takes into account environmental factors that
may limit the perceived behavioral control which individuals feel they have over their
choices. Selected concepts of the TPB were chosen to provide a loose structure for the
analytic approach. Some of the variables included in the study which are relevant to the
model include homelessness, incarceration in a correctional facility, and occupation.
Additionally, living within a particular county region and being of U.S. or foreign birth
were also environmental factors that influenced the perceived control of individuals
regarding their susceptibility to contracting tuberculosis. As it pertains to cases of TB, the
environment and lifestyle-associated conditions that result from poverty are significant in
predisposing individuals towards becoming infected and developing active cases of the
disease (Myers et. al, 2006).
Issues such as substance abuse, types of occupations, and access to healthcare can
all be affected to some degree by the surroundings in which one lives. Additionally,
circumstances such as foreign birth and living in homes in which substance abuse is
common can contribute to attitudes and subjective norms which can affect behaviors
which increase the likelihood of contracting and developing active cases of TB. Through
the use of the Theory of Planned Behavior, the investigator hypothesizes that the major
difference in San Bernardino County TB case time periods will be related to U.S. birth,
reduced access to healthcare, and substance abuse. Specifically, it is hypothesized that
lifestyle elements such as alcohol and/or drug abuse will be more significantly associated
with TB-infected individuals bom in the U.S. versus foreign birth, while decreased access
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to healthcare will show a significantly higher association with foreign bom TB cases. A
diagram (Figure 2) of this hypothesis is shown below:

I
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11KumKVwwr.
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+
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¥
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I
¥
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Figure 2: Proposed Theoretical Framework
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The reasoning for this hypothesis is that poverty is instrumental in increasing
vulnerability to TB (i.e., living conditions) as well as in predisposing individuals towards
certain behaviors (or lack thereof) that increase their risk of infection and developing an
active case of TB. Poverty is a shared factor affecting both foreign and U.S.-born
individuals in contracting TB, but in different ways. Foreign-bom individuals living in
poverty are more likely to have limited access to healthcare, or immigrants from
countries in which healthcare is considered a luxury and arriving in the U. S. with even
more limited healthcare access compared with U.S.-born individuals. Conversely, those
U.S. bom individuals are more likely to live in conditions in which substance abuse is
common (Chin et. al, 1998). Also, since immigrants are likely to be screened for
substance abuse prior to admission in the U.S„ as well as U.S. bom individuals being
more likely to be socioeconomically viable (due to having lived in the country for a
longer time), it is likely that fewer U.S. bom individuals will have limited healthcare
access and fewer foreign bom people will be substance abusers. It is also likely that a
lack of education and understanding exists for both foreign and U.S. bom cases regarding
their risk for the disease, which further increases their chances of contracting it.
Lastly, the surrounding community, including the families of foreign and U.S.
bom individuals, is likely to be engaging or not engaging in activities (e.g. substance
abuse and seeking better quality healthcare access) that predispose the respective groups
towards contraction and severity of the disease. Therefore, although the variables in this
study serve to more concretely establish the perceived behavioral control element within
8

the framework of the Theory of Planned Behavior, the subjective norm and attitude
elements are also potentially instrumental in the above hypothesis when looking along the
country of birth variable. Additionally, since California attracts a large number of
immigrants (approximately 200,000) each year (Camarota, 2001), San Bernardino
County also has a significant number of foreign bom individuals living in the area or
visiting on a regular basis. This, coupled with the fact that San Bernardino County has a
higher rate of poverty than in the state of California could potentially lead to a population
at higher risk of infection, and therefore higher rates of TB than in the general U.S.
population (U.S. Census, 2000). This has been supported by CDC data showing
California in 2003 and 2004 had the highest total number of TB cases (CDC, 2006).
Moreover, the state’s number of cases for 2003 and 2004 (9.1 and 8.3 per 100,000 in
2003 and 2004, respectively) was the second highest per capita (after Hawaii) in the U.S.
(CDC, 2006).
With both a higher rate of poverty — 16%, above the California median of 13.8%
and a population that is less educated than the state (the percentage of individuals with
a bachelor’s degree or higher is ~16%, compared to the California’s -21%), it is plausible
that San Bernardino County carries a greater risk of relatively large numbers of annual
active TB positive cases (U.S. Census, 2000). Since a high level of poverty can be
associated with other risk factors such as substance abuse, homelessness, incarceration,
high-risk occupations, and a lack of healthcare access, San Bernardino residents with TB
could develop a more severe illness compared to more affluent counties and the state of
California as a whole. A better understanding of the differences that exist between
lifestyle and environmental/demographic risk factors for these individuals will allow for
9

more effective control measures both now and in the future, when an increase in TB
could occur.

D. Research Questions

1. Using the Reported Verified Case of Tuberculosis (RVCT) data base from 1996
to 2004, how does a history of drug and alcohol abuse among TB cases in San
Bernardino County, California compare with Riverside County, California and the
state of California?
2. Using the RVCT data base from 1996 to 2004, how did the variables of gender,

ethnicity, access to healthcare, incarceration in a correctional facility, and
homelessness among TB cases in San Bernardino County, California compare
with Riverside County, California and the state of California?
3. Using the RVCT data base from 1996 to 2004, how did country of origin (U.S. or

foreign) and type of employment of TB cases in San Bernardino County,
California compare with Riverside County, California and the state of California?
4. Using the RVCT data base from 1996 to 2004, how did the distribution of age for
TB cases in San Bernardino County, California compare with Riverside County,
California as well the state of California? How did the age group from the years
1997 to 2004 for each of these jurisdictions compare with the baseline year
(1996)?

10

5. Using RVCT data for San Bernardino County from 1993 to 2004, what were the
significant indicators of drug abuse? What were some of the indicators of nonU.S. birth? What were some of the indicators of working in the healthcare field?

E. Significance to Preventive Care
Experts on tuberculosis maintain that prevention of the disease is much more
effective in the long term than treatment, with the average treatment cost for U.S. cases
estimated at approximately $25,000 per year (National Institute of Allergies and
Infectious Diseases, [NIAID] 1999). Although prevention efforts within the local health
department in San Bernardino County have mainly involved identification, possible
isolation, and treatment of infected and suspect individuals, this strategy is limited by the
availability TB control program staff and funding. Primary prevention, in addition to
timely treatment of active TB cases, will help to eliminate the overall incidence of the
disease in SBC. These facts suggest that preventing the onset and especially the active
condition of TB within the County through lifestyle related strategies is more effective
for the long-term control of the disease.
In terms of demographics, TB cases in the U.S. tend to be found more in minority
and lower socioeconomic segments of society where select lifestyle risk factors and the
environmental components that condition and/or relate to them are known to cause
greater levels of infection, reactivation, severity, and communicability of the disease
(Durante et ah, 1998). Studies have suggested that factors such as poor nutrition can
predispose individuals to becoming infected with TB (Oeltmann et ah, 2006, Durante et
ah, 1998; Szabo, 1997.). This can also increase their likelihood for acquiring chronic
11

diseases which have shown evidence of being associated with TB. For example, some
studies have suggested that diabetes is an independent risk factor for TB infection in the
Hispanic and American Indian populations of the United States (Pablos-Mendez et ah,
1997; Mori et ah, 1992). Additionally, issues such as illicit drug use, smoking, and
alcohol abuse have all been shown to be associated with greater infection rates and
severity of TB illness (Durante et ah, 1998, Gajalakshmi, 2003, Szabo, 1997). Another
study by Usui et al. (2000) suggested that unemployment and certain occupations, such as
health care work, have also been associated with increased risk for acquiring TB (Usui et.
al, 2000). Lastly, research has also shown that living under certain conditions,
specifically in prison or in a homeless setting, can increase one’s chances of acquiring TB
(Krupp et. al, 1987, Moss et. al, 2000). It is therefore necessary to understand these
lifestyle-relevant issues as they relate to TB in San Bernardino County, the largest county
in the 48 contiguous states of the U.S. (U.S. Census, 2000). By understanding these
demographics and dynamics as they relate to TB in San Bernardino County, preventive
care strategies can become more effective as they focus on specific segments of the
population.
It is the hope of this researcher that this study will be able to introduce more
specific preventive care strategies aimed toward reducing TB’s incidence and help
eliminate the lifestyle disparities related to the disease. Finally, it is the expectation of
this researcher that this study will contribute positively to future preventive care program
approaches, as well as to public health as a whole.

12

CHAPTER 2
LITERATURE REVIEW
A. Tuberculosis on a Global Scale
Tuberculosis is the cause of 1.8 million deaths annually worldwide, with 98% of
the cases occurring in developing countries (Malmborg et ah, 2006). Moreover, the
majority of cases tend to be found in socioeconomically deprived areas (Malmborg et al.,
2006). Specifically, living in an area of socioeconomic deprivation, in which
compromised living conditions, crime, drug use, and the likelihood of incarceration in the
prison system is high, tends to predispose these people to becoming infected with TB.
One of these examples can be seen in a study in India where cigarette smoking was
significantly associated with half of male mortality resulting from TB (Gajalakshmi,
2003). In another study conducted in southern India, it was found that males who both
smoked and used alcohol excessively were at higher risk of acquiring TB compared with
smoking or drinking alone, and six times greater risk in the general population (Kolappan
et al., 2006). Additionally, experts have pointed to the fact that male cases of TB are
reported more frequently than female, and have suggested female access to healthcare
(globally) as a possible explanation for this statistical inequality (Uplekar et. al, 2001).
In children worldwide, TB is a significant cause of morbidity and mortality (Yeo
et al., 2006). Additionally, the predisposition for infection with TB is greater for children
than in adults (de Pontual et al., 2006). The evidence is apparent in other countries such
as France and developing regions like Asia and Africa, as there have been numerous
reports of increased incidence in TB among adolescents (de Pontual et al., 2006). What
13

complicates the issue with children is that symptoms tend not to be as defined and
microbiological diagnosis can be difficult (de Pontual et ah, 2006).
Furthermore, the discussion of TB on a global level would not be complete
without mentioning the human immunodeficiency virus (HIV). In countries such as South
Africa, incidence of the two diseases are highly associated (Gandhi et ah, 2006). For
many of the HIV positive individuals in South Africa, TB becomes the underlying cause
of death (Gandhi et ah, 2006). In fact, TB is the most common opportunistic infection in
people living with HIV in resource limited settings such as developing countries (Gandhi
et al., 2006). What has become more of a concern to investigators is the fact that
extensively drug resistant (XDR-TB) and multi-drug resistant (MDR-TB) TB cases in
southern Africa have been found to be resistant to first- and second-line drugs. When
studied, XDR-TB was specifically found to be rapidly fatal (Gandhi et ah, 2006). With
the current trend of increased U.S. immigration, it is quite possible that the XDR-TB
strain could have a significant impact on its population.
B. Issues in Industrialized Nations
Experts and investigators alike have repeatedly stated that as long as TB remains
a concern in developing countries, it will warrant attention as a global public health issue
(Chin et al., 1998). Furthermore, researchers believe that the majority of TB infections in
foreign-bom individuals likely occurred before their arrival into the U.S. (Chin et al.,
1998). This was supported by a study that looked at the increase of TB in San Diego
County, California (Kenyon et al., 1999). When looking at TB cases between 1985 and
1993, it was found that for children under five years of age, approximately 68% had
foreign-bom parents and 73.1% came from non-English speaking households. Moreover,
14

42% were known to visit Mexico frequently, which borders San Diego County and has a
high endemic rate of TB (Kenyon et ah, 1999). It was thought that the majority of
children with foreign-bom parents likely contracted TB from a foreign bom household
contact who was infectious (Kenyon et al., 1999). Additional studies have shown that
people bom in foreign countries were four times more likely to be infected with TB than
those bom in the U.S. (Durante et al., 1998).
In addition to a significant number of U.S. TB cases having come from or with
links to people from foreign countries, a sizable number of cases also come from areas
associated with high poverty and the lifestyle related elements surrounding those
conditions (Chin et al., 1998). One study in Houston, Texas identified low income and
homelessness as significant risk factors in contracting TB for both U.S. and foreign-bom
cases (El Sahly et al., 2001).
Numerous studies have also cited injection dmg use as a risk factor for TB
infection. Use of illicit drugs such as heroin tends to occur among individuals who do not
practice proper sterilization methods, and the likelihood of substandard living conditions
is higher, thereby decreasing one’s immunity and increasing their risk of infection
(Durante et al., 1998; Moss et al., 2000). Investigations such as those by Kim et al. (2005)
and Durante et al. (1998) have shown that injection dmg users are 17 times more likely to
become infected with TB than nonusers (Kim et al., 2005; Durante et al., 1998).
Additionally, marijuana use and, in particular, the “hot-boxing” method (smoking
marijuana inside a car or other closed space, with other individuals and no ventilation, to
repeatedly inhale exhaled smoke) have both been investigated and shown to be associated
with increased transmission of the disease (Oeltman et al., 2006).
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Lastly, alcohol has also been shown to decrease immunity, and therefore increase
one’s risk of infection , with TB (Szabo, 1997). Numerous studies have designated
alcohol as a risk factor for infection together with living in lower socioeconomic
conditions and coming from a minority background in an industrialized nation (Tocque et
ah, 2001; Szabo et ah, 1997; Durante et ah, 1998). Therefore, the substance abuse risk
factor in industrialized nations has been shown to be associated with other demographic
issues related to underrepresented communities that predispose individuals towards
contracting the disease.
In terms of environment, correctional facilities tend to have a significant number
of TB cases and therefore remain a risk factor for infection (Kim et ah, 2005). In addition
to the crowded conditions that exist in U.S. prisons, the probability of prisoners coming
from areas of lower socioeconomic status is higher (Kim et al, 2005). In a study
conducted by Krupp et al. (1987), in the early 1980s inmates discharged from a referral
hospital in New York, were found to be at higher risk for having certain diseases,
including pulmonary tuberculosis, compared to age and sex matched controls who were
not incarcerated. The authors concluded that possible explanations for these differences
were primarily living within the prison environment and, secondarily, the lifestyle that
individuals led before their incarceration (Krupp et al., 1987).
Tuberculosis in the U.S. has long been known as a disease of minorities (Tocque
et al., 2001; Szabo et al., 1997; Durante et al., 1998). For example, El Sahly et al. (2001)
concluded that being of African American descent was a significant independent risk
factor for infection with TB among infected culture positive individuals in Houston,
Texas. Additional studies have shown that incarceration and living in zip codes where the
16

frequency of independent risk factors for TB, including high contact with immigrants,
dilapidated living conditions, and homelessness have been associated with TB in African
Americans (Acevedo-Garcia, 2001, Moss et ah, 2000, Kim et ah, 2005). Additionally,
studies have suggested that African Americans and other non-whites, compared to whites
of European descent, are more susceptible to TB due to the latter group’s longer history
of exposure to the disease (Moss et. al, 2000).
There are also health risks within certain minority groups that can predispose
individuals towards infection. For example, when the same study compared risk factors
between foreign-bom Asians and Hispanics (the two predominant foreign bom ethnicities
among tuberculosis cases), low income, homelessness, history of incarceration, dmg use,
and alcohol use were all significantly more prevalent in the latter (El Sahly et ah, 2001).
One study has also provided results indicating that diabetes is an independent risk factor
for TB infection for Hispanics living in the U.S. (Pablos-Mendez et ah, 1997). Moreover,
the study showed that diabetes tripled the risk for acquiring TB in Hispanics (risk
estimated as OR 2.95), even after adjusting for immigration and socioeconomic status
(Pablos-Mendez et al., 1997). Lastly, although a direct cause and effect relationship
cannot be established, another study has suggested that diabetes and alcohol abuse are
risk factors for TB in American Indians (Mori et al., 1992).
C. Theory Application
The theory of planned behavior (TPB) has been utilized in numerous studies
related to preventive care (Armitage et al., 1999; Marcoux et al., 1997; O’Neill et al.,
2003). Lifestyle issues related to TB such as smoking and dmg use, as well as HIV
prevention and exercise, have all been addressed in research using this model (Glanz et
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al., 2002). One of the main findings from these studies is that perceived behavioral
control is a key factor in both the intention and behavior of the individual. For example,
in one study on Chinese adolescents, the theory of planned behavior proved to be
supported by the mediating effects of smoking, in which perceived behavioral control
was measured as the main effect (Guo et. al, 2007).
In another study involving HIV prevention among inmates, this model accounted
for a significant proportion of the variability in the intention to use condoms for black,
Hispanic, and Caucasian inmates. Specifically, Hispanics showed the highest rate of
intention to use condoms, followed by blacks and then Caucasians (O’Neill et al., 2003).
In a study involving teen alcohol abuse, Marcoux et al. (1997) found the TPB to
be a fairly robust method of predicting intention to use alcohol. Specifically, up to 76%
of the variance in intention to use alcohol was explained by the attitudes, perceived
behavioral control, and subjective norms of the subjects (Marcoux et al., 1997). Lastly, in
a study aimed at determining the applicability of the TPB to eating a low fat diet, results
supported the efficacy of the model as a predictor of the behavior (Armitage et al., 1999).
All three variables in the model, which were expanded in the study, both “.. .strongly
(and independently) predicted intention to eat a low fat diet, and accounted for 60% of
the variance” (Armitage et al., 1999).
D. Prevention Strategies
In terms of the actions that could be taken to prevent TB in industrialized nations,
identification of actively ill individuals and disparities in lifestyle are extremely
important. Specifically, keeping health promotion resources available to both foreign and
U.S.-born individuals will help prevent further infections (Chin et al., 1998). Some
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experts feel that preventive therapy should always be implemented for certain individuals
exposed to TB, including

. .those who are younger than age 35 years, have human

immunodeficiency virus infection, are receiving cancer chemotherapy or long-term
corticosteroid therapy, or are otherwise immunocompromised” (Stead, 1995). In relation
to exposure, preventive therapy includes the use of first line TB drugs such as isoniazid
(Stead, 1995). Experts have also expressed how a more rapid, efficient form of testing
would significantly benefit public health, since methods such as specimen digestion and
decontamination, microscopic examination for the presence of acid-fast bacilli (AFB),
isolation by culture on solid and/or liquid media, and identification and drug
susceptibility testing of the recovered isolate (the currently accepted standards of testing)
procedures can take as long as 3 to 4 weeks to produce results (Drobniewski et. al, 2004;
Piersimoni et. al, 2003)
Although some experts have suggested that vaccination for other diseases in
children might possibly prevent the onset of TB, few studies have verified this theory. In
one study involving school children in Brazil, the use of the Bacille Calmett-Guerin
(BCG) vaccine in an experimental group resulted in TB infection that was similar to that
of the control group (incidence of TB in the intervention group was 29.3 per 100,000,
compared to 30.2 per 100,000 in the control group), and therefore were not significantly
different (Rodrigues et al., 2005).
With little evidence to support the utility of currently available vaccinations in
preventing TB and the physiological complications and strain resistance associated with
drug therapy, the most realistic path towards eradication of the disease lies in promoting
public health measures and in addressing the social, economic, and environmental aspects
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for those becoming infected (Zumla et al., 2006). For both the U.S.as a whole and San
Bernardino County in particular, this means not only focusing efforts towards
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implementing preventive care measures for those at risk within American borders, but
also supporting efforts for TB prevention on a global level. The continual influx of
immigrants will insure that the U.S. population is at risk of infection with diseases
immigrants are exposed to in their native countries. Given the disparities in wealth and
infrastructure between these TB-endemic countries and the U.S., realistic goals, relative
to these countries’ culture and resources, need to be defined. An example of this is the
use of rapid, inexpensive testing mechanisms for TB that can be quickly and effectively
dispersed throughout developing countries (Zumla et al., 2006). In terms of addressing
the TB issue in San Bernardino County and the U.S. as a whole, researchers have stated
that more accurate identification of test-positive individuals and their possible contacts,
combined with successful completion of treatment regimens, are critical in helping to
eliminate TB within U.S. borders (CDC, 2006; Moss et. al, 2000). However, with the
limited funding and staff that the county program (and others across the U.S.) has to work
with, it will become very difficult to achieve this goal within San Bernardino County.
Therefore, implementation of proper preventive care measures towards specific
communities would serve to help decrease the incidence of TB, and help to reserve
resources in the Department of Public Health for other community issues related to
health.
Additionally, regional doctors or traditional healers can serve as a source of
referral to more modem medical care settings and treatment in areas of lower
socioeconomic standing where access to “formal” healthcare is limited. An example of
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this was a study conducted in Bangladesh in which 12,525 “gram dakters” or village
doctors were trained to give referrals and provide directly observed therapy (DOT) to
patients in a rural part of the country (Salim et ah, 2006). This resulted in a total of
18,792 patients receiving DOT from village doctors, and a total of 11% of the villagers
with positive TB smears receiving referrals to modem treatment centers (Salim et ah,
2006). These results suggested that local healthcare providers in developing countries
have the ability to serve as a resource to screen and provide treatment for TB. Moreover,
they can concurrently function at the preventive care level to promote public health
measures, thus lessening the risk of disease at both the individual and community level.
Overall, a variety of approaches need to be utilized to lessen the global burden of
TB. This would involve not only implementing appropriate preventive care measures
from a personal/lifestyle and environmental perspective for people on a global level, but
also an advancement in their infrastmcture to maintain more efficient TB identification.
This multi-strategy approach, tailored to different parts of the world, will not only limit
the number of TB cases in foreign countries, but ultimately the U. S. and San Bernardino
County as well.
E. Future Direction and Challenges
In terms of looking at the future of TB in San Bernardino County, the main issues
of concern include properly implementing preventive care strategies at the personal
lifestyle level within high-risk segments of the population, improving quality of life
issues in lower socioeconomic communities, and supporting efforts for these same
principles, as well as advocating for a more efficient surveillance on a global scale. In
U.S. cases, poor nutrition and other aspects of unhealthy lifestyles in young people have
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been known to contribute to the onset of TB (Oeltmann et ah, 2006). Drug and alcohol
abuse have been shown to contribute to increased risk for acquiring TB, as these can lead
to conditions of morbidity that predispose one to infection (Mathew et ah, 2006). In one
study among both U.S. and foreign-bom patients with TB in Houston, Texas,
homelessness was found to be a significant risk factor for infection (El Sahly et ah,
2001). Therefore, these lifestyle issues, which include conditions that exist as a result of
poverty, need to be addressed within the population to support other (e.g. clinical)
prevention measures for TB (Tocque et ah, 2001). Additionally, there is a mental health
aspect that is related to TB where conditions of stress can lead to decreased immunity and
thus an increased likelihood for infection (Tocque et ah, 2001). Therefore, the
opportunities for research and treatment seem quite significant from a preventive care
perspective.
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CHAPTER 3
METHODS
A. Overview
We used an observational retrospective study in which archival data available
through San Bernardino County (SBC) as well as the California Department of Public
Health was accessed for analysis. The subjects were confirmed active cases of TB within
SBC from 1993-2004, as well as aggregated cases within Riverside County and the state
of California for the time period of 1996 to 2004. The TB positive individuals within this
time period were examined within the specified jurisdictions for lifestyle (e.g. alcohol
and drug abuse) and demographic variables. Comparisons were made both between San
Bernardino County, California and Riverside County, California and the entire state of
California for lifestyle and environmental variables specified in the RVCT form. Due to
the limited availability of data for earlier time periods in both Riverside County and the
state of California, comparisons between San Bernardino County and the two other
jurisdictions were made only within the years for which data were available for all areas:
1996 to 2004. From the results between variables in San Bernardino County and the state
of California, further comparisons were made for TB cases exclusively within SBC from
1993 to 2004. These data were analyzed to determine what, if any, associations existed
between available lifestyle and demographic elements. Variables analyzed included
injection drug use, non injection drug use, occupation, excess alcohol use, age group,
U.S. or foreign birth, health care provider type, race, homelessness, gender, and
contraction of the disease inside or outside the U.S. for those confirmed foreign bom TB
cases in San Bernardino County. Information for these TB positive individuals came
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from the RVCT data, which exists in paper format only for Riverside County and the
state of California but also in a limited-entry Microsoft Access database in SBC’s
Department of Public Health Tuberculosis Control Program. It was from this data source
that information was imported into version 13.0 of Statistical Package for the Social
Sciences (SPSS, Chicago, IL). These data were imported using Microsoft Excel.
B. Operational Definitions
Information was available for individualized TB cases in San Bernardino from
1993 to 2004. However, data for TB cases from Riverside County and the state of
California as a whole were only available in aggregated format for the years 1996 to
2004. Individual San Bernardino County cases were be included if their RVCT forms
were complete and the corresponding listing of the date in which they were counted fell
into the 1993 to 2004 time period. For TB cases from Riverside County and the state of
California, data were obtained from aggregated sets in the form of formalized annual
state reports known as the “Report on Tuberculosis in California.” These reports were
obtained from the California Department of Public Health from 1996 to 2004.
The lifestyle variables in the study design included if TB infected individuals in
San Bernardino County abused alcohol, injection drugs, and non-injection drugs. The
case information for these variables were based on interviews conducted by nurses and
case managers and contained answers such as “yes,
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no,” or “unknown” if they did not

provide an answer. Additional variables related to lifestyle included the individual’s
occupation and type of access to healthcare. Occupation was a categorical variable and
included whether the person was a health care worker, migratory agricultural worker, a
correctional employee, had another unspecified occupation, or was unemployed within
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the past 2 years before diagnosis. For type of access to healthcare, the individual was
classified into one of three categories including government health department, a
private/other provider, or both the government health department and a private/other
provider for healthcare.
In addition to the lifestyle issues that were addressed in the study, a number of
related demographic and environmental variables were also examined. These included
variables such as gender and country of origin. In the latter, cases were classified as being
of U.S. or foreign birth. Based on the date of diagnosis and the date upon which the
person entered the U.S. (if the U.S. was not their country of origin), it was determined if
foreign bom cases contracted TB outside the U.S. by calculating if the year of entry
subtracted from the year of diagnosis was less than 2 years; or within the U. S. if the year
of entry subtracted from the year of diagnosis was 2 or more years. Regarding residence
or neighborhood at time of diagnosis, zip codes provided in the RVCT form were used to
classify each case into a specific health planning region — West Valley, East Valley, and
Desert regions of San Bernardino County. Zip codes were then used to further identify
socioeconomic status within each health planning region (Taylor et ah, 2003).

1. Independent Variables
a. Homelessness: This categorical variable contains values such as yes, no
or unknown if the individual did not answer the interview question.
b. Incarceration in a Correctional Facility: This categorical variable
contained values such as yes, no, or unknown if the individual did not answer the
interview question.
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c. Individual Age and Age Groups: The first variable is continuous and
was calculated by subtracting the date of birth from the date the individual was diagnosed
with TB. The second variable, age group, consisted of seven ordinal categories: 0 to 4, 5
to 14, 15 to 24, 25 to 44, 45 to 64, and 65 and over.
d. Health Planning Region: This nominal variable, specifically for San
Bernardino County consisted of three categories: the West Valley, the East Valley, and
the Desert Region. Specific zip codes in San Bernardino County fell into one of these
regions and data was recoded was conducted to classify the individuals into one of the
regions.
e. Race/Ethnicity: This nominal variable included values for the following
groups: Hispanic White/Caucasian, non-Hispanic white/Caucasian, black/African
American, Asian, Pacific Islander/Native Hawaiian, and American Indian/Alaskan
Native. The ethnicity variable was combined with race to classify whites/Caucasians as
Hispanic or Non-Hispanic.
f. Access to Healthcare: This nominal variable contained three values
which include individuals using government health care, a private provider, or both as
their primary form of health care.
g. Alcohol Abuse: This categorical variable contained values such as yes, no,
or unknown if the individual did not answer the question in the interview.
h. Gender: This dichotomous nominal variable included values of males and
females.
i. County of residence: This dichotomous variable included San
Bernardino and Riverside counties.
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j. San Bernardino County compared to the State of California: This
dichotomous variable included San Bernardino County and the state of California.
k. Occupation: This is a categorical variable and contained values such as
employment as a healthcare worker, correctional facilities officer, migratory agricultural
worker, or having an occupation described as “other” occupation and being unemployed.
Additionally, the variable of age was calculated by subtracting their date of birth
from date of diagnosis and divided into the seven age groups.
2. Dependent Variables
a. Illicit and Injection Drug use: These two categorical variables contained
values such as yes, no or unknown if the individual did not answer the interview
question. For some of the analyses, they were combined into one variable, labeled drug
use.
b. Infection inside or outside the United States (for foreign born cases) This
variable categorized foreign individuals as having been infected with TB inside or outside
the U.S.. If the time spent in the U. S. before infection (their date of arrival in the U.S.,
given in month and year, subtracted from their date of diagnosis) equaled a value at or
below 1 year, the individual was classified as having been infected in their country of
origin. If this time period was more than 1 year, the individual was documented as having
been infected in the U.S.
c. Country of birth: Specifically, this dichotomous variable included whether
the individual was bom inside or outside the U. S. Additionally, if the individual was
bom outside the U.S., their country of origin was recoded into a general region of the
world including Latin America, Asia, Europe, and Africa. Though normally this would
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be considered an independent variable, it was used as an outcome variable in the logistic
regression analysis.
C. Statistical Tests for Analysis
As a means of comparing preliminary findings in California and Riverside County
with those of San Bernardino County, several simple frequency tabulations were gathered
and are presented. Line graphs for race frequencies (i.e. white, black, Hispanic and
Asian) from 1996 to 2004 were produced. Line graphs were also produced for a number
of other variables—U.S. origin, homelessness, alcohol use, diagnosis in a correctional
facility—for comparison between San Bernardino County, Riverside County, and
California over time. Data for Riverside and California were only available from 1996
onwards, which was the earliest possible year included for descriptive analysis. Also,
employment data were only available from 2000 onwards for California and Riverside
County, and therefore the comparison for this variable across jurisdictions was limited
from 2000 to 2004. Moreover, gender data was only available for the state of California
and San Bernardino County, and therefore the corresponding comparison was only
between these two jurisdictions.
Also, a number of chi square analyses were conducted for the data sets. The first
analysis compared each year from 1997 onwards to the initial values for age groups in
1996. This analysis was conducted for each specific jurisdiction. Next, a chi square
analysis was conducted individually comparing age distribution of both San Bernardino
and Riverside County to California on a year by year basis.
Then, univariate statistical analyses were conducted comparing San Bernardino
County to the state of California for the same variables. After conducting univariate
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analyses between these two jurisdictions, more detailed univariate comparisons were
conducted exclusively for TB cases in San Bernardino County for the variables country
of origin, substance abuse (injection and non-injection drugs, excessive alcohol use),
gender, and contraction of TB inside or outside the U.S.(for foreign bom cases only).
Before any analysis was conducted for the individualized San Bernardino County data
set, the two continuous variables of age and time to diagnosis for foreign-bom individuals
were examined for any outliers or inconsistencies. Leverage tests were conducted for
outliers to determine if they should be included in the final analysis models (when
determined) or not as they were included and excluded in sensitivity analyses. Subjects
with missing data were excluded from the relevant analysis on a case-by-case basis.
A logistic regression analysis was conducted for San Bernardino County TB cases
from 1993 to 2004 for the variables country of origin and dmg use. A regression analysis
was also conducted for the variables health care worker and contraction of the disease
inside or outside the U.S., which included only foreign bom TB cases. Variables that
were placed into the model included injection and non injection dmg use, excess alcohol
use, age group, homelessness, incarceration in a correctional facility, occupation, health
planning region and race. Moreover, aside from the full model for the analysis, each
variable was inserted independently along with the sex and age variables to determine
differences between full and reduced models. To maintain maximal control over the
specification of reference groups in this analysis, dummy variables were created for race,
age group, and health planning region.

Data analysis was performed for the following research questions:
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1. Using the RVCT database from 1996 to 2004, how does a history of drug and
alcohol abuse among TB cases in San Bernardino County, California compare
with Riverside County, California and the state of California? This comparison
was made by measuring proportions among all of the jurisdictions over the time
period of 1996 to 2004. The test for analysis used was a chi square test, with one
degree of freedom. The dependent variable was drug and alcohol abuse and the
independent variables were the jurisdiction site: San Bernardino County,
California or the state of California.
2. Using the RVCT database from 1996 to 2004, how did gender, ethnicity, access to
healthcare, incarceration in a correctional facility residence, and homelessness in
San Bernardino County, California compare to TB-positive individuals in
Riverside County, California and the state of California? The analysis used for
these comparisons was a chi square test with one degree of freedom for gender,
correctional facility residence, and homelessness. For the comparisons made
along provider type, there were two degrees of freedom, and there were five
degrees of freedom for the comparisons made for ethnicity.
3. Using the RVCT database from 1996 to 2004, how did U.S. or non-U.S. birth and
type of employment of TB cases in San Bernardino County, California compare
with Riverside County, California and the state of California? The test for
analysis used was a chi square test, with one degree of freedom for the
comparison for the variable U.S. and non-U.S. birth, and, and four degrees of
freedom for the comparison for the occupation variable.
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4. Using the RVCT database from 1996 to 2004, how did the distribution of age for
TB cases in San Bernardino County, California compare to Riverside County,
California as well the state of California? How did the distribution of age for TB
cases from 1997 to 2004 for each of these jurisdictions compare to the baseline
year (1996)? The test for analysis used was a chi square test, with six degrees of
freedom for the comparison along the variable of age groups and one degree of
freedom for the comparison of each year (from 1997 to 2004) to the baseline year
1996.
5. Using RVCT data for San Bernardino County from 1993 to 2004, what were the
significant indicators of drug abuse? What were some of the indicators of nonU.S. birth? Wfiat were some of the indicators of employment as a health care
worker and for foreign bom individuals contracting the disease inside and outside
the U.S.? The test for analysis used for all of these questions was a logistic
regression analysis.

D. Power Analysis
According to the power analysis protocol given in Cohen (1992), the number of
subjects needed to conduct a chi square test with six degrees of freedom, with an alpha
level of .05 and a medium size effect (since there is no dominating reason to use any
other size effect), is 151. This was more than accounted for by the 33,378 total cases of
TB (the combined amount from San Bernardino County, Riverside County, and the State
of California) that were assessed in this study. Considering a 30% exclusion rate due to
incomplete data, the number of cases would still have sufficed for the study (N = 23,364).
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However, since this study was a retrospective analysis, the attrition rate was negligible.
Individualized cases from San Bernardino County were dropped from the study if their
RVCT profiles were missing or incomplete for a significant number of the variables
being studied (N^l^bS). The chi square test for analysis (with the specific degrees of
freedom) was chosen since most of the variables in this study were categorical and the
age group variable had the highest number of categories at seven.

E. Ethical and Confidentiality Issues
There are a few issues of confidentiality that pertained to this study. First, the
information in this data set was based upon individuals classified as having active TB in
San Bernardino County, Riverside County, or the state of California. Personal
information such as names, addresses, and state and county identification numbers was
initially included in this data set. Data from Riverside County and the state of California
were already aggregated, and therefore identifying information for these areas was
eliminated. However, with the exception of zip code, these other elements of individual
identification were excluded from the analytic file. Moreover, the data set was modified
for analysis to include only the state case number to give some order to the individuals
being examined and to insure that double entry or overlapping did not occur.
Additionally, since the number of total cases was high (approximately 33,378
individuals), other elements of identification such as race, gender, ethnicity, and year of
diagnosis applied to far too many people to allow single identification of any one case.
As a result, any issues of confidentiality or patient identification for the 1993-2004 TB
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cases in San Bernardino County were addressed during the data collection and analysis
phase of the study.
Regarding ethical considerations, no actual experiment was conducted, since the
data were collected from cases that were confirmed for TB more than 2 years ago.
Therefore, any ethical consideions of a person’s knowledge during the course of a study
or other experimental conditions that they might have been exposed to were avoided.
Additionaratlly, in contrast to true experiments, no control group was used. All of the
individuals in the study were confirmed cases of active TB. Therefore, any ethical
considerations of providing or withholding treatment, preventive education, or social
distancing did not apply to this study.
To ensure confidentiality, all of the data from neighboring Riverside County and
the state of California were de-identified and aggregated, while the San Bernardino
County data were stripped of all identifying information before analysis. Therefore, the
possibility of individual confidentiality being breached during this study was never an
issue. Nonetheless, the process to obtain the data was conducted as if confidentiality was
a significant concern. After receiving permission from the San Bernardino County
Department of Public Health to obtain the data in a de-identified format, Institutional
Review Board (IRB) approval was sought through Loma Linda University. Only after
obtaining approval from the University IRB board was secondary analysis of this de
identified data set analyzed.
In terms of the benefits that this study could provide to public health, the
possibilities appear to be significant. Tuberculosis is a disease that is generally thought to
be associated with lifestyle and related conditions of poverty and therefore represents an
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important public health issue. By determining the characteristics (e.g. lifestyle,
environmental, and demographic) of the TB population in San Bernardino County over a
given time period, one will not only be able to identify some of the more prevalent
lifestyle risk factors that exist for these cases, but also the public health, and in particular,
preventive care strategies that can be implemented to decrease the burden of the disease
in San Bernardino County. Thus, strategies can be made appropriate for the ethnically
diverse community that surrounds and lives within the county. Lastly, identifying any
limitations in the study could serve as an impetus for more detailed methods of lifestyle
and demographic information gathering for confirmed cases. This in turn could contribute
towards improving preventive care strategies for TB in San Bernardino County.
F. Strengths and Limitations
Some of the strengths of this study included the fact that all individuals diagnosed
with active TB in San Bernardino County were included. The agency that collected these
data (the San Bernardino County Department of Public Health) is a reliable and reputable
source. Moreover, the data were relatively easy to access and required minimal funding
to conduct the study. Since all of the data were archival, there were minimal concerns
with respect to experimental conditions and ethics other than potential loss of
confidentiality.
However, the archival nature of the data proved to be one of the study’s main
limitations. Additionally, the variables of lifestyle (e.g. alcohol, illicit and injection drug
use) were self-reported by the individuals and therefore were subject to misclassification.
Also, the question of accuracy persisted in this study, weighing heavily on the validity
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since race, occupation, and substance abuse data were all self-reported. This could
possibly have presented a potential bias in the research.
Another limitation in using archived data was that the variables were indicators
and used as summaries derived from individuals who fell into those categories. For
example, classifying an individual as an alcohol or drug abuser did not give specific
information on how much or what measurable amount of the substance that person was/is
using on a regular basis. When looking at different zip codes, it was difficult to draw the
conclusion that people with active TB from corresponding health planning region lived at
a certain poverty level and related lifestyle. This could lead to the limitation of ecologic
fallacy (stereotypes), which was a possible limitation in this type of study. The aggregate
variables under analysis in this study also possibly created a limitation by imposing social
characteristics on an individual, which, again, may or may not have been accurate.
Lastly, the fact that some of the key lifestyle variables were qualitative only
limited the inferences that could be drawn from the results of the study. For example, the
excess alcohol and drug use variables were dichotomous with values of yes or no. A
measurement of how many drinks the person had in a given time period (per week, per
month, etc.) or ordinal value (e.g., zero to one drinks per week, two to four drinks per
week, etc.) could have given a more clear indication of the level of substance abuse that
was occurring in individuals. Again, it is the hope of the researcher that the results of this
study can help to advocate for a more detailed and specific data collection system
relevant to lifestyle for future TB positive individuals in San Bernardino County.
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Abstract
Tuberculosis is a preventable infectious disease. By determining factors that relate to
issues among disease cases, strategies can become more efficient in lowering TB
incidence. A retrospective analysis of archived TB data was conducted to compare cases
in San Bernardino County to those in the state of California. An additional analysis of
San Bernardino County TB cases was completed to determine the association of specific
variables to drug use and foreign birth. Cases in San Bernardino were younger, were
more likely to use drugs and have been in the United States. Homelessness, incarceration
in the prison system, U.S. birth, and alcoholism were all associated with abusing drugs.
Increasing age, Hispanic ethnicity, and not being incarcerated in a correctional facility
were all associated with foreign birth. Although this suggests credible areas for initiating
prevention strategies, further research, with more detailed information, is needed to
ensure the success of future efforts.
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Introduction
It is well established that tuberculosis (TB) is one of the most preventable
infectious diseases worldwide. The goals outlined in Healthy People 2010 (U.S.
Department of Health and Human Services [DHHS], 2000) have expressed the
importance of reducing the incidence of TB. The disease poses a significant threat to the
health of individuals who contract it. Serious cases of TB can spread from the lungs and
damage other parts of the body, including the lymph nodes, pleura, pericardium, kidneys,
bones, eyes, ears, joints, skin, intestines, and could ultimately result in death (Heymann,
2004). As it is more likely to actively infect individuals with weakened immune systems,
TB is also a significant cause of death for patients with the human immunodeficiency
virus (HIV; Gandhi et ah, 2006).
In addition to the detrimental health effects of TB on patients, its costly treatment
has significant ramifications on the finances of many countries worldwide. In the U.S.,
the average cost of treating a person with tuberculosis is approximately $25,000 per case
(National Institute of Allergies and Infectious Diseases [NIAID], 1999). Despite the
decline in the incidence of TB during the 1990s, the disease remains a public health
concern in California as a result of the influx of immigrants and the increase in multi drug
resistant TB (MDR TB) and extensively drug resistant TB (XDR TB) (Malmborg et ah,
2006; Masjedi et. al, 2006).
There is evidence that illicit drug use is closely associated with the onset of active
TB (Durante et al., 1998; Gajalakshmi, 2003; Szabo, 1997). Injection drug users in one
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study were found to be 17.2 times more likely to become infected with TB than nonusers
(Kim et ah, 2005). Similarly, Oeltman et al. (2006) found a positive relationship between
smoking marijuana and increased transmission of TB.
Foreign-bom and recent immigrants, the homeless, incarcerated individuals, and
healthcare workers are especially susceptible, at-risk groups for TB infection. Among the
two predominant immigrant groups with TB in California, foreign-bom Asians and
Hispanics (CDPH, 2004), El Sahly et al. (2001) found that dmg and alcohol use was
significantly more likely in Hispanics than in Asians. Within this same study, it was also
found that U.S. bom TB cases were more likely than foreign bom ones to engage in
substance abuse (El Sahly et al., 2001). Similarly, Chin et al. (1998) showed that dmg use
was more common among U.S. bom TB cases in San Francisco.
Homelessness has also been listed in numerous studies as a cofactor with dmg use
for significantly higher risk of infection (Chin et al., 1998, Story et al., 2007, Zolopa et
al., 1994)) and hospitalization for TB (Craig et al., 2007). Both of these factors are
indicative of poverty, which as a whole, increases the risk of contracting TB (Khan et al.,
2006, Malmborg et al., 2006). When looking at environmental factors, research has
suggested incarceration to be associated with dmg use among those infected with TB
(Kim et al., 2005). Several studies have also suggested that foreign (non-U.S.) birth
significantly increases the risk of contracting TB, mainly as a result of living in
conditions of poverty (Chin et al., 1998; Malmborg et al., 2006). One such study by
Durante et al. (1998) showed that people bom in foreign countries were four times more
likely to be infected with TB than those bom in the U.S.
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The evidence is apparent for significant values of foreign bom TB cases in
continents like Asia and Africa, as there have been numerous reports of increases in TB
among adolescents (de Pontual et ah, 2006). Further support was provided by a study that
looked at the increase of TB in San Diego County, California (Kenyon et ah, 1999).
When looking at the cases between 1985 and 1993, it was found that among children
under five, approximately 68% had foreign-bom parents and 73.1% came from nonEnglish speaking households. Moreover, 42% were known to frequently visit Mexico,
which borders San Diego County and has a high endemic rate of TB (Kenyon et al.,
1999).
Gaining a greater understanding of TB as it relates to both foreign and
domestically bom cases will help in determining where efforts should be applied to
mitigate further transmission of the disease within a given population. Policies adopted in
the past, such as initiating a short course of directly observed therapy (DOT) (Fanning,
1999), will become more difficult to maintain as government budgets become strained
due to current financial conditions across the state (CNN, 2009). Therefore, the need for
the implementation of lifestyle relevant measures, as well as the understanding of chronic
diseases as they relate to TB in order to decrease the transmission of the disease will be
instmmental in limiting the disease burden on a given jurisdiction (Durante et al. 1998;
Szabo, 1997; Pablos-Mendez et al., 1997). Accomplishing this goal indicates the need for
more detail in the TB data collection process, while ensuring that an effective
surveillance stmcture exists within local health departments.
Clearly, demographic, environmental, and lifestyle variables are key explanatory
variables that help describe the risk of TB infection among dmg users and cases divided
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by country of birth. More focused public health strategies for prevention of the disease
among these two high risk groups could help defeat or lessen the incidence of TB and
minimize the costs associated with its treatment and loss of productivity.
San Bernardino County (SBC) is the largest geographical county in the
contiguous U.S., with the 5th largest population in California. From 1996 to 2004, SBC’s
incidence of TB stabilized and slightly rose, while the overall values for California
declined (see Figure 1). Despite this alarming trend and large population, the county
conducted few investigations to explore the potential causes. During the same period, San
Bernardino County had higher proportions of TB infected individuals who were U.S.
bom and dmg using compared with the rest of the state. To fill this void, in this study we
sought to (a) compare the demographic, environmental, and lifestyle variables of TB
cases in San Bernardino County with the state of California, and (b) examine their
association to dmg users and foreign bom individuals among San Bernardino County
cases.
Methods
Study Design
This study was a non-experimental retrospective case analysis utilizing patient
data from San Bernardino County’s Tuberculosis Control Program. Cases included
archived TB data from patients residing in San Bernardino County and all of California at
the time of diagnosis. All patients were active cases of TB at the time of diagnosis. In
addition to comparing San Bernardino’s TB cases with the rest of the state, we
determined which variables, if any, were proxy determinants of non-intravenous and
intravenous dmg use. The study also included an analysis of foreign birth to determine
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which, if any, factors contributed to diagnosis of TB. Data from the California
Department of Public Health Tuberculosis Control Program was used for one of the study
outcomes, which compared various elements from the RVCT from between California
and San Bernardino County. State data could not be used for a more detailed comparison
due to its aggregated and de-identified nature, in contrast to the more detailed,
individualized data obtained by San Bernardino County.
Study Population
All cases of TB were diagnosed on the basis of clinical manifestations and lab
work. Classification into counties was defined according to area and zip code in which
they were living at the time of diagnosis. This is relevant to the study since active cases
of TB are followed over comparatively longer periods of time by infectious disease
investigators.
Case Form
The sample included in this study consists of cases that occurred between 1993
and 2004. All cases had been definitively diagnosed with information from the San
Bernardino County Report of a Verified Case of Tuberculosis (RVCT) form, which is
identical to the form completed at the state level. The case information is reposited into
the California Department of Public Health Tuberculosis Control database. The data
from the RVCT files are downloaded annually to the state of California, which then
compiled it with state-level data and forwards it to the Centers for Disease Control and
Prevention (CDC). The CDC data from these cases are used to document state and
national surveillance information and identify trends.
Form Fields
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The RVCT form is used to gather standard patient demographic and patient
clinical data. More detailed information on the RVCT form can be found at the CDC
webpage: http://www.cdc.gov/tb/surv/surv2005/PDF/TechNotes.Ddf. Patients are
interviewed by clinical and non-clinical staff with extensive training. The patient
demographic information collected includes: gender, age, race/ethnicity (non-Hispanic
white, African American, Asian, Hispanic white, and American Indian) and home
address. The RVCT form also contains a field for occupation: migratory worker,
healthcare worker, correctional employee, unemployed, and other. Finally, patients are
asked to disclose their health care provider type (health department, private provider, or
both), resident status, country of birth, homelessness, and incarceration information. All
cases were retrieved from the county’s electronic data system which stores information
on active patients and is maintained by the county’s Tuberculosis Control Program.
Study Measures
The independent variables in the study included: gender, age, race, occupation,
health care provider type, and health planning region, which consists of three categories
defined by specific geographic regions in San Bernardino County — the West Valley,
East Valley, and Desert. Specific zip codes in San Bernardino were classified under one
of these regions. This variable can provide information on socioeconomic status, with
income ranges for the general population falling in descending order: West Valley, East
Valley, and Desert (Taylor et. al, 2003). Additionally, the country of birth variable (USbom or foreign bom), homelessness, incarceration, and drug use were also used as
independent variables. Although age appears as a continuous variable in the RVCT form,
it was recoded into groups within the state data. Also, both race and health planning
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region were reclassified into dummy variables, with the West Valley and non Hispanic
whites, respectively, as reference groups. All other variables were treated as dependent
and assessed to better understand TB occurrence within the San Bernardino County
cohort. Only any drug abuse (yes/no) and non-U. S. country of birth (yes/no) made
conceptual sense in the context of the literature and had robust sample sizes to allow
further analyses and, as a result, were further explored in a multi-variable analyses. For
all analyses, the drug use variable was formed as a result of combining both injection and
non-injection drug use data.
Data Collection
The data were used with permission from the San Bernardino County Department
of Public Health. The Loma Linda University Institutional Review Board (IRB) granted
final approval on January 23, 2008 to use the data for secondary analysis.
The individualized county RVCT data was transferred to Microsoft Excel 2003,
and ultimately analyzed using the Statistical Package for Social Sciences (SPSS) version
13. California data included de-identified information in aggregate form for patient data
from 1996-2004. Given that the information was aggregated, no comparable analyses on
the individual level between the state and SBC could be performed. The RVCT data
from San Bernardino County was stripped of all identifying information with the
exception of the state case number, which was retained to give some order to the
individual TB cases and to insure that double entry (of new variables) or overlapping did
not occur. The age variable was examined for outliers and was then reclassified into age
groups as a separate variable. The zip code variable for each TB case in San Bernardino
County was recoded into the three health planning regions in San Bernardino County: the
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West Valley, East Valley, and Desert. Prison information was analyzed as a subset of
these regions and included the West Valley and East Valley zip codes.
Statistical Tests
All analyses performed in the study addressed the demographic, environmental,
and lifestyle variables associated with drug use and foreign birth for TB cases in San
Bernardino County. Simple frequency tabulations and descriptive analyses were
conducted before any multivariate analyses occurred, and univariate analysis was
performed to assess each variable separately before insertion into the multivariate model.
Most variables were already categorized; therefore, there was minimal ability to
make analytical comparisons between the county and state that were both continuous and
reasonable. Due to the nominal nature of most variables as well as the aggregation of
state data, the comparison between San Bernardino County and California consisted of a
series of x analyses. The number of cases for which information on a particular variable
was actually known differed from the total number of cases as well as between the
variables themselves.
The reduced model contained variables for gender, age (continuous) and race with
females and non-Hispanic whites as the reference. The remainder of the variables were
inserted individually along with the above controlled variables for the univariate model
and then all together into a multivariate model. These variables included alcohol abuse
(reference = “no”) homelessness (reference = “no”), incarceration (reference = “no”)
country of birth (reference = “foreign bom”), health planning region (reference = “West
Valley”), and provider type (reference = both the Elealth Department and a private
provider).
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Results
Table 1 represents a general univariate analysis of TB cases in California and San
Bernardino County from 1996 to 2004 for certain variables of interest in the RVCT form.
These variables included race, age group, sex, county of birth, alcohol abuse, drug use,
healthcare provider, occupation, homelessness, and incarceration status. Of the 856 cases
of TB in San Bernardino County from 1996 to 2004, Hispanics constituted 43.7% of the
sample, Asians comprised 28.5%, non-Hispanic whites made up 16.2% of the sample and
other races, including African Americans, made up 11.5% of the total. The percentage of
non Hispanic white and Hispanic white TB cases was statistically higher in San
Bernardino County than in the rest of California, while the percentage of Asian cases in
San Bernardino was significantly lower compared with the state (p<0.001). The
difference in age distribution between the two groups was statistically significant, in
which a higher percentage of cases in younger age groups (0-14 years) comprised the
total sample for San Bernardino while California retained a higher percentage of older
(45 and up) TB cases. There were higher percentages of TB infected individuals in San
Bernardino County who used drugs, were incarcerated, and were bom inside the U.S.
Several interesting findings were presented in the figures examining trends of TB
and select variables. When looking at TB cases between California and San Bernardino
County from 1996 to 2004 (Figure 1), the entire state showed a decrease in rates over the
last four years (9.6 cases per 100,000 individuals in 2001 to 8.2 cases per 100,000
individuals in 2004), while San Bernardino County maintained its value (3.5 cases per
100,000 individuals) in 2002 to 2003 and slightly rose in 2004 (3.6 cases per 100,000
individuals). When looking at injection and non injection dmg use proportions in San
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Bernardino County (Figure 2), there was a steady increase over the last four years (from
1.9 percent in 2001 to 4.5 percent in 2004).
Table 2 presents the results from the logistic regression model for drug use as the
dependent variable. The model for drug use as the dependent variable included
occupation, with unemployment as the reference category. Odds ratios between specified
personal characteristics, and predictors of drug use among TB cases in San Bernardino
County were ascertained where homelessness, incarceration in a correctional facility, and
U.S. birth were all statistically significant indicators of drug use among TB cases in San
Bernardino County. Additionally, alcohol abuse and having employment classified as
“other” were also significant predictors of drug use. Asian and Hispanic ethnicity were
both protective, but were not significant predictors in the multivariate analysis. Similar
results were found for having a Private Healthcare Provider and living in the East Valley
and Desert regions of the County.
Table 3 illustrates the results of the logistic regression analysis for foreign birth
among TB cases in San Bernardino County from 1993 to 2004. The significant predictors
for the model were living in the Desert region; incarceration in a correctional facility was
protective for being foreign bom. Hispanic ethnicity was also a significant indicator for
foreign birth, as was having an occupation classified as “other.” Lastly, age was a
significant indicator for foreign birth, in which for every year of age, the odds of being
foreign bom increased by one.
Discussion
Between 1996 and 2004 TB cases in San Bernardino County diverged from
normal trends reflected in the state of California. We postulated, and confirmed, that
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these differences were driven by San Bernardino County’s disproportionate number of
foreign-bom immigrants and high-risk populations. There were a higher proportion of
Hispanics, whites and African Americans in San Bernardino County. Moreover, the cases
in San Bernardino were younger compared with the state’s TB cases. This illustrates the
need for further studies of this disease in San Bernardino County, as TB is a significant
cause for morbidity and mortality among children (Yeo et ah, 2006). Additionally, the
very young are at increased risk for infection compared to adults (Pontual et ah, 2006).
There were also a statistically higher proportion of TB-infected persons who were
incarcerated in correctional facilities and engaging in dmg use in San Bernardino County.
One of the more surprising results, however, was the significantly higher proportion of
cases in San Bernardino County who were bom inside the U.S. compared to California,
where the difference was almost 16%. Although the majority of the San Bernardino cases
were still foreign bom, its higher value for native cases in comparison to the state
somewhat contradicts past studies that have suggested TB in California as being mainly a
disease of immigrants (Malmborg et ah, 2006). Trend data for state TB cases suggests
that this could be the result of San Bernardino County having considerably fewer Asian
cases compared with California (CDPH, 2004). Furthermore, the fact that U.S. bom
cases were statistically associated with dmg use indicates the need for further research to
develop more effective TB prevention methods for this cohort within San Bernardino
County (Chin et ah, 1998).
The need for health promotion and education for TB prevention in San
Bernardino County is apparent. When looking at dmg use, the results from this study
provide some guidance as to where efforts could be targeted, and not surprisingly, those
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focus areas within the County coincide with past indicators from the literature.
Specifically focusing on the homeless, the incarcerated, and U.S. bom populations that
are or are highly likely to engage in substance abuse provides a reasonable foundation for
TB prevention strategies among public health officials and practitioners (Kim et ah,
2005; Chin et ah, 1998; El Sahly et ah, 2001).
Foreign bom individuals with active TB in San Bernardino County were
significantly more likely not to be incarcerated in a correctional facility or the Desert
region. Although the Desert was associated with the lowest income range among the
three health planning regions in San Bernardino County (Taylor et ah, 2000), it does not
relate to any specified lifestyle or behavior improvement techniques that could be
implemented to further reduce the likelihood of TB infection. On the other hand,
correctional facility residence is a well established risk factor for infection, and can be
modified both environmentally and from a behavior standpoint for individuals who work
and live in those conditions (Kim et ah, 2005). The occupation category “other” was
significantly associated with foreign birth. However, its vague definition provides
minimal insight into methods that can be implemented to control TB. Lastly, when
looking at race, Hispanic ethnicity was significantly associated with non-U. S. birth. This
has substantial implications for San Bernardino County, due to the high proportion of
Hispanics among TB cases. Specifically it would be beneficial to determine if this large
value is a domestic issue or the result of U.S. bom Hispanics having parents who were
immigrants (Kenyon et ah, 1999), as it impacts the ability of TB control programs at the
preventive level to be effective within the County.
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Study Limitations
There were a number of limitations in the study. First, the level of detail presented
by the variables in the RVCT form was minimal. The majority of the variables were
categorical, and limited. For example, the employment variable under which health care
worker was presented only contained four other values, one of which was “other.”
Presenting this variable in a greater variety of aspects would help to better guide efforts
for TB control. Specifically, knowing if these health care workers were nurses,
physicians, or some other clinical occupation would provide a more clear understanding
of the level and type of interaction that each has with TB in San Bernardino County
during this period. Moreover, although the health planning region variable gave some
indication of income ranges, having more distinct variables related to individual cases
upon diagnosis, such as education level and annual salary (El Sahly et ah, 2001) would
provide a more comprehensive understanding of the socioeconomics within this
population, especially the effect of poverty on county TB cases, since it is a wellestablished risk factor for TB (Khan et ah, 2006, Malmborg et ah, 2006). Additionally,
providing a quantifiable value for substance abuse variables could facilitate the
production of more effective strategies for TB control when examining their association
with the other variables in the study. Specifically, knowing how often individuals abused
alcohol or drugs, rather than only being classified as abusing or not abusing a substance,
as documented in the RVCT form, would assist researchers in determining the level of
importance of these issues among cases, and therefore the weight that they carry in the
spectrum of risk factors in San Bernardino County.
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A greater variety of information on patient lifestyle would also allow for a more
accurate assessment of their overall health as it relates to TB. For example, adding in
variables like cigarette smoking (Gajalakshmi, 2003; Kolappan et ah, 2006), information
on diabetes, particularly in Hispanics (Pablos-Mendez et ah, 1997) and stress (Tocque et
ah, 2001) would help clarify the overall relationship that exists between lifestyle, health
of cases and their relationship to TB.
Despite its limitations, this study can provide a basis upon which other health
departments across California can compare their TB population to that of the state as a
whole, and determine what identifying factors are more prevalent in their areas. By better
understanding the demographics, risk factors, and overall lifestyle issues related to their
TB populations, the prevention process can become more refined and focused.
Furthermore, prevention strategies can also become more specific as the overall
identification of the TB population within a given jurisdiction will become more clarified
for employees in the disease control and health promotion sections of their respective
public health departments.
Conducting further research in greater detail will allow for a more comprehensive
understanding of the issues related to TB rates in San Bernardino County. Hence,
clinicians and Public Health practitioners would be more capable to develop strategies to
decrease the incidence of the disease.
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Table 1.
Comparisons of Variables from a Report of a Verified Case of Tuberculosis
(RVCT) Cases between California and San Bernardino County from 1996 to
2004
California
N=30,945
%

Race/Ethnicity 1 ***
White
Black
Hispanic
Asian
American Indian
Age*
0-4 years
5-14 years
15-24 years
25-44 years
45-64 years
65+ years
Drug Use*
Alcohol Abuse
Provider***
Health Department
Private Provider
Health Department and Private
Provider
Homeless***
Living in a Correctional Facility 'k'k'k
Country of Birth •kick
U.S. Bom
Foreign Bom
Occupation *
Health Care Worker
Migratory Worker
Unemployed
Other Employment
Correctional Employee

San Bernardino County
N=856
%

16.2%
11.3%

11.8%
9.7%
37.2%
40.9%
0.3%

43.7%
28.5%
0.2%

4.2%
3.0%

4.0%

9.9%
32.7%
27.6%
22.6%
4.9%
11.7%

6.5%
9.0%
33.5%
25.4%

21.7%
6.6%
13.2%

51.8%
31.2%

43.3%

16.9%
6.9%
2.8%

22.7%

27.5%
72.5%

43.6%
56.4%

2.2%
2.1%
61.4%
35.0%

3.2%
.5%

.04%

34.1%

3.8%
25.4%

58.6%
37.4%
.3%

Gender
62.9%
60.6%
Male
39.4%
37.1%
Female
1. One case classified as Pacific Islander or Hawaiian was added to the Asian group.
*p<.05
**p<.01
* * * p<.001
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Table 2: The Odds1 of Drug Use2 Among San Bernardino County Tuberculosis
Cases, 1993-2004 (N=900)
Variables
Race/Ethnicity4
Non-Hispanic White
Black
Hispanic
Asian
American Indian
Age5
Gender6
Female
Male
Provider
Health Department and
Private Provider
Health Department
Private Provider
Homelessness
No
Yes
Correctional Facility
Residence
No
Yes

Univariate OR3

95% Cl

1.0

.08

(1.1, 3.6)
(.32, .93)
(.03, .22)

.99
.99

(.27, 3.7)
(.98, 1.0)

2.0

.55

1.0
1.8

(1.2,2.9)

Multivariate OR
1.0
1.1
.777

.41
1.1
.991
1.0
1.3

95% Cl

(.44, 2.9)
(.3, 2.0)
(.08, 2.0)
(.12, 9.9)
(.97, 1.0)

(.52,3.1)

1.0

1.0
(.489,
1.57)
(0.6, 1.93)

.876
1.08
1.0
8.42

(4.0, 17.7)

1.0
(13.0,

22.2

1.0
.65

(.42, 2.4)

(.25,1.7)

1.0
4.1

(1.4, 11.6)

1.0
16.3

(6.4,41.8)

1.0
2.6

(1.0, 6.7)

1.0
.413

(.02, 8.3)

8.9

(.61, 131)

2.7

(1.2, 6.0)

1.0
12.9

(6.4, 26)

37.7)

Country of Birth
Foreign Bom
U.S. Bom

4.7

Occupation7
Unemployed
Health Care Worker

1.0
.378

Migratory Worker
Other Employment
Alcohol Abuse
No
Yes

1.0
(2.46,
8.79)

(.048,
2.98)
(.19,
14.74)
(.57, 1.5)

1.65
.921
1.0

(12.8,
37.8)

22.0

Health Planning Region8
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West Valley
East Valley
Desert
West Valley Prison

1.0
.516
.376
51.92

(.32, .83)
(.17, .85)
(14.6,
184)

1.0
.81
.481
3.5

(.38, 1.7)
(.14, 1.6)
(.75, 16)

R2 = .593
1.
2.
3.
4.
5.
6.
7.
8.

Odds Ratio based upon unconditional logistic regression.
Drug use = injection drug use + non injection drug use.
Race/Ethnicity, Age, and Gender Adjusted
Age and Gender Adjusted
Gender and Race/Ethnicity Adjusted
Race/Ethnicity and Age Adjusted
Correctional Employee was eliminated from the analysis due to very low values and unstable results
East Valley Prison was eliminated from the analysis due to very low values and unstable results

58

Table 3: The Odds1 of Foreign Birth Among San Bernardino County Tuberculosis
Cases, 1993-2004 (N=651)

Multivariate

Univariate

Variables
OR2

95% Cl

OR

(.97, 4.3)
(13.8,45.2)
(.65, 9.9)
(1.02,1.03)

2.2

95% Cl

Race/Ethnicity2
Non-Hispanic White
Black
Hispanic
American Indian
Age3

25.0
2.5
1.02

Gender
Female
Male
Alcohol Abuse
No
Yes
Provider
Health Department and
Private Provider
Health Department
Private Provider
Correctional Facility Residence
No
Yes
Drug Use4
No
Yes
Health Planning Region5
West Valley
East Valley
Desert
West Valley Prison
Homeless
Occupation
Unemployed
Health Care Worker
Other Employment

1.0

1.0
2.0

1.0
1.0

(.71, 1.4)

1.0
.54

(.33, .89)

16.6
4.1
1.0

(.9, 5.4)
(8.2, 33.6)
(.68, 25.3)
(1.02, 1.04)

1.0
.85

(.55, 1.3)

1.0
.83

(.4, 1.7)

1.0

1.0
.48
1.0

(.29, .79)
(.64, 1.6)

1.0
.59

(.60, 1.8)
(.32, 1.0)

(.14, .49)

.22

(.06, .84)

(.05, 2.9)

1.0
.46

(.18, 1.2)

1.0

1.0
.27

1.0
.37

1.0
.89
.48

(.63, 1.3)
(.26, .91)
(.003, .2)
(.01, .60)

.03
.07

1.0
2.83

(1.4, 5.7)
(2.3, 4.0)

3.0

1.0
.81
.32

.93
.8
1.0
.891
3.25

R2 = .475
59

(.53, 1.2)
(.14, .72)
(.07, 11.8)
(.25, 2.5)

(.02, 8.3)
(2.1, 5.1)

1.
2.
3.
4.
5.

Odds Ratio based upon unconditional logistic regression.
Race/Ethnicity, Age, and Gender Adjusted
Age and Gender Adjusted
Drug use = injection drug use + non injection drug use.
The East Valley Prison showed very low values and unstable results, and was therefore eliminated
from the analysis.
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Figure 1
Tuberculosis Cases Per 100,000 Individuals in the United States, California, and San
Bernardino County from 1996 to 2004
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CHAPTER 5
OTHER FINDINGS
A. Descriptive Frequencies
The results from the descriptive analyses did show some interesting findings.
Overall, as indicated in Table 1, San Bernardino County TB cases had higher proportions
of injection drug use from 1996 to 1997, compared to the state of California. From 1998
to 2000, the percentage for San Bernardino County was consistently higher than the state,
although the difference was lower compared to the first 2 years. From 2001 to 2002, San
Bernardino County cases had lower proportions compared to both jurisdictions. When
looking at non injection drug use (Figure 6), San Bernardino County had an almost
completely higher proportion of TB cases that reported such behavior compared to
Riverside County and the State of California for the 1996 to 2004 time period. When
looking along the excess alcohol use variable (Figure 7), compared with the state of
California, San Bernardino County indicated a higher proportion of cases engaging in
that behavior for the years 1996, 2000, and 2003, and proportions at lesser or similar
values for the remaining years. When compared to Riverside County, San Bernardino
County followed an alternating pattern of higher and lower values, with greater
proportions in 1996, 2003, and 2004, and equal or lesser proportions in the other years.
Regarding gender, San Bernardino County showed a relatively similar distribution
compared to the state of California for the duration of the time period. One exception was
in 1998, when San Bernardino County showed a higher proportion of males (Figure 17)
and a lesser value for females (Figure 18). The descriptive comparison for race/ethnicity
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between San Bernardino County and the other two jurisdictions revealed several
interesting results, i.e. there were a greater proportion of whites in San Bernardino
County, compared to the state of California, with the exception of the years 1999, 2002,
and 2004. Compared to Riverside County, San Bernardino County had a generally lower
value (exceptions included 2001 and 2003). The results also indicated a higher proportion
of blacks (Figure 2) in San Bernardino County for the majority of the time frame. Results
for Hispanics (Figure 3) indicated a higher overall proportion of cases in San Bernardino
County compared to the state, but a lower value compared with Riverside County. Lastly,
San Bernardino County showed a consistently lower value compared to the state of
California for Asian TB cases (Figure 4). The only exception was 2003, when the values
for the two jurisdictions were almost equal. Conversely, San Bernardino County had a
constantly lower proportion of Asian cases compared to Riverside County for the entire
time frame. Overall, San Bernardino County, when compared to California, showed a
notably different distribution of TB cases by race for the 1996 to 2004 time period (p <.
001).
When looking at access to healthcare variables, the results indicated that San
Bernardino County, compared to Riverside County and the state of California, had a
relatively similar proportion of TB patients who used the health department (Figure 13)
as their sole form of healthcare. This pattern lasted from 1996 to 2001. From 2002 to
2004, San Bernardino County showed a relatively lower value of TB cases accessing only
the health department. When looking at TB cases accessing only a private provider
(Figure 14), San Bernardino County followed a pattern of decreasing proportions, with
results indicating a proportion of nearly 50% in 1996, and ending in 2004 with
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approximately 15%. The state of California stayed fairly consistent throughout the period
at about 30%, and Riverside County followed a comparatively similar decrease in values
compared to San Bernardino County. When looking at proportions of TB cases that
accessed both the health department and a private provider (Figure 15), the results
indicated San Bernardino County showing higher proportions of this value compared to
Riverside County (the one exception was in 2000). Compared to California, San
Bernardino County had a consistently lower value for the first 3 years and a recognizably
higher value for the last 5 years in the period. Overall, comparing the distribution of TB
cases along the health care provider variable between San Bernardino County and
California resulted in noteworthy differences (p < .001).
When comparing the three jurisdictions along TB cases living in correctional
facilities, San Bernardino showed a consistently higher rate of TB cases classified as
inmates from the beginning of the period until 2003 to 2004, where the values of the
three jurisdictions were relatively similar and differed (between each other) by less than
two percentage values. Overall, San Bernardino County, compared with the state of
California, showed a higher proportion of TB cases as inmates during the 1996 to 2004
time period (p < .001).
The descriptive comparison of the three areas along proportions of the
homelessness variable showed that San Bernardino County and Riverside County
alternated patterns of higher and lower values, with the former peaking in 2000 at about
eight percent, and a low of about zero percent in 2002. Riverside County peaked in its
proportion of homeless TB cases at above nine percent in 1996 and nearly zero percent in
2000. California maintained a relatively consistent proportion at about seven percent for
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the entire period. The overall differences in homeless TB cases between San Bernardino
County and the state of California were unremarkable for the vast majority of the period
(p< .05 in 1996).
The results also indicated that for country of birth (Figures 19 and 20), San
Bernardino County had a comparatively higher proportion of TB cases bom inside the
U.S. compared to the state of California, and therefore also a lower value for cases bom
in foreign countries (p< .001). The sole exception to this, between San Bernardino
County and California, was in 2003 when the values of the two jurisdictions were nearly
equal at approximately 24% (Figure 19).
Results for looking at employment status showed that for the three jurisdictions,
proportions were fairly similar for the duration of the period. For TB cases classified as
having “other” employment (Figure 12), San Bernardino County maintained a value of
about 30% to 40%, which was pretty similar to that of Riverside County and California.
In 2004, San Bernardino County appeared to show a more sizable amount over both
jurisdictions at 43.3%. For the TB cases classified as “unemployed” (Figure 9), San
Bernardino County fluctuated between 50% and 60%. This pattern was fairly similar to
that of the other two jurisdictions, until 2004, when San Bernardino County’s
proportional value was almost 10% less than that of the other two areas. The results for
TB cases who were healthcare workers (Figure 10) were fairly similar between the three
jurisdictions, with 2003 being the exception. During this year, San Bernardino County
maintained a value that was almost seven percent higher than the other two jurisdictions.
Values for TB cases classified as migrant workers (Figure 11) were quite low for all three
jurisdictions (the highest value was approximately 3% for Riverside in 2002) and
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therefore unremarkable in their similarities or differences to each other. Overall, when
compared to the State of California, San Bernardino County showed some significant
differences during that period (p < .05).
When looking at age groups for the various jurisdictions, there were several
results of interest. For California (Table 2), it was found that there were greater
proportions of TB cases in older age groups (45 years and over) and lesser values in the
younger age groups (0 to 14 years) for the years 1998 through 2004 compared to 1996 (p
< .05 for 1999, and p < .01 for 1998 and 2000 to 2004). For Riverside County (Appendix
D), there were few noticeable differences, such as a lesser proportion of cases in the zero
to four year age group in 1998 and 2001 compared with 1996. For San Bernardino
County (Table 3) the years 1999, 2000, 2002, and 2003 showed a notable difference in
age distribution of TB cases compared to 1996. Specifically, the aforementioned years
showed a lesser proportion of TB cases on younger age groups (ages zero to 14) and a
higher proportion in older (ages 45 and older) ones (p < .05 for 1999, 2000, 2002, and
2003).

B. Other Statistical Findings
When comparing age distribution for Riverside County to California in
Appendix E, there were not any notable differences for any year. However, when
comparing San Bernardino County to the state (Table 4), the years 1996 (p < .001), 1997
(p < .05), and 2001 (p < .05), all showed significant differences in age distribution
compared to California. When looking more closely at the age distribution difference
within 1996, San Bernardino County had a greater percentage of cases in the younger age
groups and fewer in the older age groups compared to California. In 1997, a similar
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pattern was exhibited in which San Bernardino County maintained a higher percentage of
cases in the younger (zero to 24 age range) population and less in the elderly compared to
California. In 2001, this result was somewhat similar (a higher percentage for San
Bernardino was in the 0-14 year olds compared to California) but also showed a higher
value of cases in the 65 and older age group for San Bernardino compared to California.
When looking at the chi square analysis for gender for TB cases in San
Bernardino County (Appendix F), it appeared that males and females differed on a
number of variables. Males showed a higher percentage of alcohol abuse (p < .001),
injection drug use (p < .05), and non-injection drug use (p < .001). The two genders also
differed with U.S. bom males holding a significantly higher proportion (p < .01).
When comparing TB cases in San Bernardino County from 1993 to 2004 along
the country of birth variable (Table 8), it was found that cases in each group (those bom
inside or outside the U.S.) showed a number of notable differences. In terms of substance
abuse, U.S.-bom cases showed uniformly higher proportions than those who were foreign
bom (p < .001 for injection drug use, non injection drug use, and excess alcohol use).
Regarding occupation, U.S. bom cases had higher proportions of unemployment while
non-U.S. bom cases showed higher values for having “other” occupations (p < .001) for
occupation). In the health planning region variable, it was found that more U.S. bom
cases resided in the Desert region (a difference of approximately seven percent), while
more foreign bom cases resided in the West Valley (p < .001 for health planning region).
Results for the health provider variable showed that more foreign bom cases
had relied on the health department as their main form of healthcare, while U.S. bom
cases were more likely to use only private providers (p < .001).
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When looking along age and race, it was found that U.S. bom cases had higher
proportions in the younger age groups (ages zero to 12) as well as in the black/African
American and non Hispanic white races, while foreign bom cases had higher values in
the older (50 and over) age groups and the Asian, and Hispanic/Latino white races (p <
.001 for age groups and race).
In examining homelessness and incarceration in a correctional facility, it was
found that U.S. bom cases held higher proportional values compared with foreign bom
ones (differences were approximately 16% and 6% for cases who answered “yes>”
respectively), while the latter group had higher values for those who were not homeless
or incarcerated (p < .001).
Lastly, when looking at gender, it was found that native bom cases were
predominantly male, while foreign bom cases were more likely to be female (p < .001).
When looking at the univariate comparisons made for contraction of TB inside
or outside the U.S. for foreign bom cases (Table 6), a number of notable differences were
observed. First, foreign bom cases differed by excess alcohol use (p < .01), with those
contracting the disease inside the U.S. having a higher proportion of excess alcohol use.
The two groups also differed by occupation (p < .01), with cases who had been infected
inside the U.S. showing higher proportions of working in healthcare workers and listing
occupation as “other,” while a lesser percentage of this group were unemployed
compared to those contracting the disease outside the U.S. In terms of healthcare provider
type, those who had been infected outside the U.S. were more likely to rely solely on the
health department as their provider, while those who contracted the disease inside the
U.S. showed a greater likelihood for having both a private provider and using both a
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private provider and the health department (p < .001). Also, in terms of age groups, those
who had been infected with TB outside the U.S. were younger (0 to 29 years) while those
who had been infected inside the U.S. tended to be middle aged (30 to 49 years, (p <
.01)].
Lastly, when looking at race, a larger proportion of the Asian population
contracted the disease outside the U.S., while a greater percentage of Hispanic cases
became infected inside the U.S. (p < .001)
The results from the logistic regression analysis, shown in Table 7, which shows
whether cases of TB in San Bernardino County were bom inside or outside the U.S.,
revealed a number of notable differences. On the basis of the univariate analyses (as
illustrated in Table 5), all of the above mentioned variables were inserted into the model
for TB cases in San Bernardino County having been bom inside or outside the U.S.
Among the variables included, some were significant predictors of foreign birth.
Specifically, when looking at race, Hispanic ethnicity was a significant predictor of nonU.S. birth [OR=25.0; 95% Cl = (8.2, 33.6)]. Also, age was a significant predictor of
foreign birth [95% Cl = (1.02, 1.04)], where for every one year increase, the odds of nonU.S. birth increased by 3%. Additionally, living in a correctional facility was a significant
protective predictor of being a foreign bom case of TB in San Bernardino County
[OR=0.22; 95% Cl = (.06, .84)]. In terms of health planning regions, living in the Desert
region was also a significant protective predictor for foreign birth [OR=0.32; 95% Cl =
(.14, .72)]. Lastly, when looking at the occupation variable, having employment that was
classified as “other” in the RVCT form was significantly predictive of being a foreign
bom TB case in San Bernardino County [OR=3.25; 95% Cl = (2.1, 5.1)].
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An additional logistic regression analysis, conducted upon whether foreign bom
cases contracted the disease inside or outside the U.S., is shown in Appendix G and
revealed several factors that were significant predictors of foreign bom TB cases
contracting the disease inside the U.S. This included age, in which for every one year
increase in this variable, the odds of contracting the disease inside the U.S. increased by
1.01. Additionally, male gender was a significant predictor of contracting the disease
inside the U.S. [OR=0.508; 95% Cl = (.293, .881)]. Also, having the health department as
their main form of healthcare was also a significant predictor of contraction of TB inside
the U.S. [OR=0.277; 95% Cl ={.\29, .592)]. Lastly, in terms of occupation, being
classified as both a health care worker [OR=6.36; 95% Cl = (1.31, 30.94)] and having an
“other” occupation [OR=2.41; 95% Cl = (1.65, 5.15)] were both significant predictors of
contracting the disease inside the U.S.
The results from the logistic regression model for drug use as the dependent
variable are shown in Table 9. The model for dmg use as the dependent variable included
occupation with unemployment as the reference category. Associations between specified
environmental factors and predictors of dmg use among TB cases in San Bernardino
County were also ascertained where being homeless [OR=4.1; 95% Cl = (1.4, 11.6)],
incarceration in a correctional facility [OR=16.3; 95% Cl = (6.4, 41.8)], and U.S. birth
[OR=2.6; 95% Cl = (1.0, 6.7)], were all statistically significant indicators of dmg use
among TB cases in San Bernardino County. Additionally, alcohol abuse [OR=12.9; 95%
Cl = (6.4, 26)], and having employment classified as “other” [OR=2.7; 95% Cl = (1.2,
6.0)], also significant predictors of dmg use. Being Asian and Hispanic were both
protective, but were not significant predictors.
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Table 10 illustrates the results of the final logistic regression analysis for being a
healthcare worker among TB cases in San Bernardino County from 1993 to 2004. For
this model, occupation was not included. The only significant predictors for the model
were living in the Desert region of the county [OR=3.2; 95% Cl = (1.1, 9.2)] and male
gender [OR= 0.4; 95% Cl = (.17, .82)] which was protective for being a healthcare
worker. Drug use, living in a correctional facility, U.S. birth, relying on the health
department as a provider were all protective for being a healthcare worker, but were not
significant predictors.
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Figure 1
Proportions for White Race for Tuberculosis Cases in California,
Riverside, and San Bernardino from 1996 to 2004
30
c

.2
o

=5
.<2
j-

25

2 20

aU)

California

0>

-sS—Riverside

<3 15

San Bernardino

00
i-

c

.2

10

t
o
O

______________

5

Q.

__

0
1996

1997

1998

1999

2000

2001

Year

73

2002

2003

2004

Figure 2
Proportions for Black Race for Tuberculosis Cases in California,
Riverside, and San Bernardino from 1996 to 2004
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Figure 3
Proportions for Hispanic Race for Tuberculosis Cases in California,
Riverside, and San Bernardino from 1996 to 2004
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Figure 4
Proportions for Asian Race for Tuberculosis Cases in California,
Riverside, and San Bernardino from 1996 to 2004
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Figure 5
Proportions of Injection Drug Use for Tuberculosis Cases in
California, Riverside, and San Bernardino Counties from 1996-2004
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Figure 6
Non Injection Drug Use Proportions for Tuberculosis Cases in
California, Riverside, and San Bernardino from 1996 to 2004
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Figure 7
Alcohol Abuse Proportions for Tuberculosis Cases in San
Bernardino, Riverside, and California from 1996-2004
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Figure 8
Homeless Proportions of TB Cases for California, Riverside,
and San Bernardino from 1996-2004
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Figure 9
Unemployment Proportion for Tuberculosis Cases in California,
Riverside County and San Bernardino County from 2000 to 2004
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Figure 10
Health Care Worker Occupation Proportion for Tuberculosis Cases in
San Bernardino County from 2000 to 2004
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Figure 11
Migrant Worker Occupation Proportion for Tuberculosis Cases in
California, Riverside County, and San Bernardino County from 2000
to 2004
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Figure 12
"Other" Employment Occupation Proportion for Tuberculosis Cases
in California, Riverside County, and San Bernardino County from 2000
to 2004
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Figure 13
Proportions of Tuberculosis Cases in California, Riverside, and San Bernardino
with the Health Department as the Main form of Healthcare Access from 19962004
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Figure 14
Proportionsof Tuberculosis Cases in California, Riverside, and San
Bernardino with a Private Provider as the Main form of Healthcare
Access from 1996-2004
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Figure 15
Proportions of Tuberculosis Cases in California, Riverside, and San
Bernardino with both the Health Department and a Private Provider as
the Main Form of Healthcare Access from 1996-2004
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Figure 16
Proportion of TB Cases as Correctional Facilities Residents for San Bernardino
County, Riverside County and the State ofCalifornia from 1996 to 2004
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Figure 17
Male Gender Proportion for Tuberculosis Cases in California and San
Bernardino County from 1996 to 2004
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Figure 18
Female Gender Proportions for Tuberculosis Cases in San
Bernardino County and California from 1996-2004
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Figure 19
Proportion of U.S. Bom TB Cases for San Bernardino County, Riverside County,
and the State of California from 1996 to 2004
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Figure 20
Proportion of Foreign Born Tuberculosis Cases in San Bernardino County,
Riverside County, and California from 1996 to 2004
80

mBmmKM

70

60

.

jf

-

0)

^'w';

50

®!

o>
ra

'San Bernardino County

© 40
O
0>

a.

■

;

.i >;

30

-

—

■

s • V. i'

—

m

. ’-r-

VW-'

California

■

Riverside County

V'.'.

i:=

.
20

,,

~

1 , . PSss

'

'

10

.

-ilPl

0

1996

1997

1998

1999

2000

2001

Year

92

2002

2003

2004

■

Figure 21
Tuberculosis Cases Per 100,000 Individuals in the United States, California, and
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Table 1: Comparisons of Variables from a Report of a Verified Case of Tuberculosis
(RVCT) Cases Between California and San Bernardino County from 1996-2004

California
N=30,945
Race/Eth n icity 1 ***
White
Black
Hispanic
Asian
American Indian
Age*
0-4 years
5-14 years
15-24 years
25-44 years
45-64 years
65+ years
Drug Use *
Alcohol Abuse
Provider***
Health Department
Private Provider
Health Department and Private
Provider
Homeless***
Living in a Correctional Facility •k'k'k
Country of Birth •k'k'k
U.S. Bom
Foreign Bom
Occupation *
Health Care Worker
Migratory Worker
Unemployed
Other Employment
Correctional Employee

11.8%
9.7%
37.2%
40.9%
0.3%
4.2%
3.0%
9.9%
32.7%
27.6%
22.6%
4.9%
11.7%

San Bernardino County
N=856
16.2%
11.3%
43.7%

28.5%
0.2%
6.5%
4.0%

9.0%
33.5%
25.4%
21.7%
6.6%
13.2%

51.8%
31.2%

43.3%

16.9%
6.9%
2.8%

22.7%

27.5%
72.5%

43.6%
56.4%

34.1%

3.8%
25.4%

2.2%

3.2%

2.1%
61.4%
35.0%

.5%
58.6%
37.4%

.04%

.3%

Gender
62.9%
Male
60.6%
Female
39.4%
37.1%
2. One case classified as Pacific Islander or Hawaiian was added to the Asian group.
*p<05
**p<.01
p<001

94

Tables of Age Group Percentages for Tuberculosis Cases in California, Riverside, and
San Bernardino from 1996-2004
Table 2: State of California Age Range Percentages for Tuberculosis Cases from
1996 to 2004
Age

1996 (n

1997

1998

1999

Range

= 4308)

(n =
4059)

(n =
3855)**

(n =
3608)*

2000

2001

2002

2003

2004

(n =
3297)**

(n =
3332)**

(n=
3169)*

(n:=3227
)

(n=
2989)**

4.1
4
4.7
4.3
4.2
3.5
4
0-4
5.2
3.3
2.4
3.2
2.7
2.8
3
3.1
5-14
3.3
9.5
9.8
10.8
10.3 9.3
9.3
10
15-24 9.7
33
33.1
32.2
32.1
33.3
33.3
30.7
25-44 35.9
26.8 27.6
27.1
28.6
28.6
27.5
28.8
45-64 25
21.9 23.4
24.1
23.1
21.8
22.4
22.5
65+
21.9
Note: Chi square analyses with five degrees of freedom were conducted for age
distribution of each year in comparison to 1996
* corresponding p value is less than .05
** corresponding p value is less than .005
California Age Groups, Compared to 1996:
1997 p value =.2743
1998 p value = .002**
1999 p value = .01*
2000 p value = .00003**
2001 p value = .003**
2002 p value = .046*
2003 p value = .00005**
2004 p value = .00009**
Riverside Age Groups, Compared to 1996:
1997 p value =
1998 p value =
1999 p value =
2000 p value =
2001 p value =
2002 p value =
2003 p value =
2004 p value =

.464
.111
.323
.617
.307
.899
.522
.566
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3.9
3.5
10.1
30.9
29.1
22.5

Table 3: San Bernardino Age Range Percentages for Tuberculosis Cases from 1996
to 2004
Age

1996

1997

Range

(n=130)

(n=130) (n=101)

0-4
5-14

15-24
25-44
45-64

12.3
8.5
6.9
35.4
22.3
14.6

10
4.6
12.3
35.4
20
17.7

1998

1999

2000

2001

2002

2003

2004

(n=113)*

(n=104)*

(n=83)

(n=63)*

(n=67)*

(n=67)

4.4
1.8
5.3
31
32.7
24.8

2.9
2.9
10.6
29.8
26
27.9

9.6
4.8
4.8
36.1
18.1
26.5

1.6
1.6
9.5
34.9
27
25.4

1.5
4.5
10.5
25.4
37.3
20.9

3
1.5
9
40.3
2.3
17.9

6.9
3
11.9
32.7
22.8
22.8

<55+
Note: Chi square analyses with five degrees of freedom were conducted for age
distribution of each year in comparison to 1996
* p < .05
** p < .01
* * * p<.001
San Bernardino Age Groups, Compared to 1996:
1997 p value = .51
1998 p value = .144
1999 p value = .008*
2000 p value = .007*
2001 p value = .325
2002 p value = .032*
2003 p value = .018*
2004 p value = .100

Table 4: Comparison of Age Distribution of Tuberculosis Cases Between San
Bernardino County and California
1996: chi square = 25.98, p <0.001**
1997 chi square = 11.74, p = .039*
1998 chi square = 3.33, p = .65
1999 chi square = 3.98, p = .55
2000 chi square = 1.57, p = .91
2001 chi square = 13.57, p = .02*
2002 chi square = 1.65, p = .9
2003 chi square = 3.85, p = .57
2004 chi square = 3.51, p = .62
* p < .05
** p < .01
p<.001
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Table 5: Comparison of Variables by U.S. Birth for Tuberculosis Cases in San
Bernardino County from 1993 to 2004
Inside
(N=602)

Born Inside or Outside United States

Lifestyle Variables
Injection Drug Use •kick
Yes
No
Non Injection Drug Use***
Yes
No
Excess Alcohol Use ***
Yes
No
Occupation Jck-k
Health Care Worker

Outside
(N=654)

13.5%
86.5%

99.2%

18.6%
81.4%

2.7%
97.3%

21.0%
79.0%

9.0%
91.0%

.8%

2.2%

4.6%

Correctional Employee

.2%

0%

Migratory Agricultural Worker
Other Occupation

.8%

0%

20.6%

38.2%

77.0%

56.2%

East Valley

43.7%

49.7%

Desert Region

41.8%

43.3%

14.5%

7.1%

Private Provider

39.7%

52.6%

Both Health
Department and
Private Provider

44.3%

30.5%

16.0%

16.9%

22.1%

3.0%

2.8%

3.5%

9.5%

18.3%

Not Employed Last
2 Years
Demographic/Environmental Variables
Health Planning Region k'k'k
West Valley

Health Care Provider ***
Health Department

Age Group •kick
0-12
13-19
20-29
30-39
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40-49
16.4%

18.5%

16.4%

14.7%

12.5%

15.2%

20.3%

26.8%

2.9%

.8%

2.7%

47.6%

24.5%

2.6%

2.0%

0%

30.3%

2.4%

37.6%

46.6%

18.9%
81.1%

2.6%

6.4%
93.6%

1.9%
98.1%

66.8%
33.2%

58.8%
41.2%

50-59
60 and over
Race***
American Indian or
Alaskan Native
Asian
Black or African
American
Native Hawaiian or
Pacific Islander
Non Hispanic Latino
or White
Hispanic Latino or
White
Living in a Correctional
Facility at time of
Diagnosis •k'k'k
Yes
No Homeless within the Past ***
Year
Yes
No

Gender**
Males
Females

* p value is less than .05
** p value is less than .01
*** p value is less than .001
Note: Rates are based on those individuals for which
there were a known variable category.
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87.4%

Table 6: Comparison of Tuberculosis Cases in San Bernardino County from 1993 to
2004 by Contraction in or Outside the United States
Note: This only includes those TB cases bom outside the United States
Contraction Inside or Outside United
States
Lifestyle Variables
Injection Drug use
Yes
No
Non Injection Drug Use
Yes
No
Excess Alcohol Use*
Yes
No
Occupation*
Health Care Worker

Inside
(N=454)

Outside
(N=132)

99.3%

0%
100%

2.9%
97.1%

99.2%

.7%

.8%

10.1%

4.8%

89.9%

95.2%

5.4%

2.7%

Correctional Employee

0%

0%

Migratory Agricultural
Worker
Other Occupation

1.2%

.9%

42.8%

27.9%

50.7%

68.5%

49.3%

52.3%

43.6%

38.6%

6.6%

9.1%

47.5%

77.6%

32.2%

12.8%

20.3%

9.6%

2.4%

6.1%

3.3%

5.3%

Not Employed Last
Two Years
Demographic/Environmental Variables
Health Planning Region
West Valley
East Valley
Desert Region
Health Care Provider***
Health Department
Private Provider
Both Health
Department and
Private Provider
Age Group*
0-12
13-19
20-29

17.0%

99

23.5%

30-39
19.2%

15.9%

17.4%

7.6%

15.0%

15.9%

25.8%

25.8%

40-49
50-59
60 and over
Race**
American Indian or
Alaskan Native
Asian
Black or African
American
Native Hawaiian or
Pacific Islander
Non Hispanic Latino
or White
Hispanic Latino or
White
Living in a Correctional
Facility at time of
Diagnosis
Yes
No
Homeless within the Past
Year
Yes
No

.7%

0%

43.5%

62.7%

2.5%

4.8%

0%

0%

2.8%

.8%

50.5%

31.7%

1.5%
98.5%

5.2%
94.8%

16.2%
83.8%

.8%
99.2%

56.7%

60.6%
39.4%

Gender
Males
Females

43.3%

* p value is less than .05
** p value is less than .01
p value is less than .001
Note: Rates are based on those individuals for
which there were a known variable category.
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Table 7
The Odds1 of Foreign Birth among San Bernardino County Tuberculosis Cases, 19932004 (N = 651)
Multivariate

Univariate

Variables
OR2

95% Cl

OR

(.97, 4.3)
(13.8,45.2)
(.65, 9.9)
(1.02, 1.04)

2.2

95% Cl

Race/Ethnicity3
Non-Hispanic White
Black
Hispanic
American Indian
Age4
Gender5
Female
Male
Alcohol Abuse
No
Yes
Provider
Health Department and
Private Provider
Health Department
Private Provider
Correctional Facility Residence
No
Yes
Drug Use6
No
Yes
Health Planning Region7
West Valley
East Valley
Desert
West Valley Prison
Homeless
Occupation
Unemployed
Health Care Worker
Other Employment

1.0

1.0
2.0
25.0
2.5

1.03

1.0
1.0

(.71, 1.4)

1.0
(.33, .89)

.54

16.6
4.1
1.0

1.0
.85

(.55, 1.3)

1.0
.83

(.4, 1.7)

1.0

1.0
.48
1.0

(.29, .79)
(.64, 1.6)

1.0
.59

(.14, .49)

.22

(.60, 1.8)
(.32, 1.0)

(.06, .84)

(.05, 2.9)

1.0
.46

(.18,1.2)

1.0

1.0
.27

1.0
.37

1.0
.89
.48

(.63, 1.3)
(.26, .91)
(.003, .2)
(.01, .60)

.03
.07

1.0
2.83

(1.4, 5.7)
(2.3, 4.0)

3.0

1.0
.81
.32

.93
.8
1.0
.891
3.25

R2 = .475
1.
2.
3.
4.
5.

(.9, 5.4)
(8.2, 33.6)
(.68, 25.3)
(1.02, 1.04)

Odds Ratio based upon unconditional logistic regression.
Race/Ethnicity, Age, and Gender Adjusted
Age, and Gender Adjusted
Race/Ethnicity and Gender Adjusted
Age and Race/Ethnicity Adjusted
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(.53, 1.2)
(.14, .72)
(.07, 11.8)
(.25, 2.5)

(.02, 8.3)
(2.1, 5.1)

6.
7.

Drug use = injection drug use + non injection drug use.
The East Valley Prison showed very low values and unstable results, and was therefore eliminated
from the analysis.
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Table 8: Age and Sex Variable Odds Ratios for Logistic Regression Models for
Tuberculosis Case Variables in San Bernardino County from 1993 to 2004 for Being
Born Inside or Outside the United States (N=628)
Variable

Sex OR

95% Cl

95% Cl

Full Model

Age
OR
1.03

(1.02, 1.04)

.843

(.544, 1.31)

Homeless

1.02

(1.01, 1.02)

.7

(.551, .890)

Correctional Facility Res

1.01

(1.01, 1.02)

.78

(.661, .991)

Injection Drug Use

1.02

(1.01, 1.02)

.71

(55, .92)

Non Injection Drug Use

1.02

(1.01, 1.02)

.754

(.58, .98)

Excess Alcohol Use

1.02

(1.01, 1.03)

.78

(.601, 1.01.

Health Dept Provider Only

1.02

(1.02, 1.03)

.686

(535, .878

Private Provider Only

1.02

(1.01, 1.02)

.686

(.535, .878)

East Valley Health Planning Region

1.02

(1.01, 1.02)

.607

(.476, .774)

Desert Health Planning Region

1.02

(1.01, 1.02)

.607

(.476, .774)

West Valley Health Planning Region

1.02

(1.01, 1.02)

.607

(.476. .774)

Health Care Worker Occupation

1.02

(1.01, 1.02)

.619

(.478, .801)

Occupation Other

1.02

(1.01, 1.03)

.619

(.478, .801)

American Indian Race

1.02

(1.02, 1.03)

.993

(.710, 1.39)

Black or African American Race

1.02

(1.02, 1.03)

993

(.710, 1.39)

Hispanic or Latino White Race

1.02

(1.02, 1.03)

.993

(.710, 1.39)

1.02
White / Anglo Race
*The total number of cases is 1263. However, due to elimination of cases for data missing, the total number
included in the analysis was 628 for the full model.
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Table 9: The Odds1 of Drug Use2 Among San Bernardino County Tuberculosis
Cases, 1993-2004 (N=900)

Variables

Univariate OR3

95% Cl

Race/Eth n icity4
Non-Hispanic White
Black
Hispanic
Asian
American Indian

1.0
2.0
.55
.08

(1.1, 3.6)
(.32, .93)
(.03, .22)

.99
.99

(.27, 3.7)
(.98, 1.0)

Age5
Gender6
Female
Male
Provider
Health Department and
Private Provider
Health Department
Private Provider
Homelessness
No
Yes
Correctional Facility
Residence
No
Yes

1.0
1.8

1.0
.876
1.08
1.0
8.42

1.0
22.2

Country of Birth
Foreign Bom
U.S. Bom

1.0
4.7

Occupation7
Unemployed
Health Care Worker

1.0
.378

Migratory Worker
Other Employment
Alcohol Abuse
No
Yes

(1.2, 2.9)

1.65
.921
1.0
22.0

Multivariate OR

95% Cl

1.0
1.1
.777
.41
1.1

(.44, 2.9)
(.3, 2.0)
(.08, 2.0)
(.12,9.9)

.991

(.97, 1.0)

1.0
1.3

(.52, 3.1)

1.0
(.489,
1.57)
(0.6, 1.93)

(4.0, 17.7)

(13.0,
37.7)

(2.46,
8.79)

(.048,
2.98)
(.19,
14.74)
(.57, 1.5)

(12.8,
37.8)

Health Planning Region 8
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1.0
.65

(.42, 2.4)
(.25, 1.7)

1.0
4.1

(1.4, 11.6)

1.0
16.3

(6.4,41.8)

1.0
2.6

(1.0, 6.7)

1.0
.413

(.02, 8.3)

8.9

(.61, 131)

2.7

(1.2, 6.0)

1.0
12.9

(6.4, 26)

West Valley
East Valley
Desert
West Valley Prison

1.0
.516
.376
51.92

(.32, .83)
(.17, .85)
(14.6,
184)

1.0
.81
.481
3.5

(.38, 1.7)
(.14, 1.6)
(.75, 16)

R2 = .593
1.
2.
3.
4.
5.
6.
7.
8.

Odds Ratio based upon unconditional logistic regression.
Drug use = injection drug use + non injection drug use.
Race/Ethnicity, Age, and Gender Adjusted
Age and Gender Adjusted
Gender and Race/Ethnicity Adjusted
Race/Ethnicity and Age Adjusted
Correctional Employee was eliminated from the analysis due to very low values and unstable results
East Valley Prison was eliminated from the analysis due to very low values and unstable results
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Table 10: The Odds1 of Being a Healthcare Worker Among San Bernardino County
Tuberculosis Cases, 1993-2004 (N=904)
Univariate

Variables
OR2

Multivariate

95% Cl

OR

(.41, 13.1)
(.32, 7.4)
(1.6, 29.3)
(.42, 57.6)
(.98, 1.0)

2.5

95% Cl

Race/Ethnicity3
Non-Hispanic White
Black
Hispanic
Asian
American Indian
Age4
Gender5
Female
Male
Alcohol Abuse
No
Yes
Provider
Health Department and
Private Provider
Health Department
Private Provider
Correctional Facility Residence
No
Yes
Country of Birth
Foreign Bom
U.S. Bom
Drug Use6
No
Yes
Health Planning Region7
West Valley
East Valley
Desert

1.0

1.0
2.3

1.6
6.7
4.9
1.0

1.7
5.9
6.6
1.0

(.39, 16.3)
(-3, 9.7)
(.97, 36.4)
(.51, 85.8)
(.98, 1.0)

1.0

1.0
(.22, .84)

.43

.4

(.17, .82)

1.0

1.0
1.1

(.31,4.0)

2.0

(.47, 8.4)

1.0

1.0
.78
.81

(.31,2.0)
(0.3, 2.2)

.89
1.0

(.34, 2.6)
(.35, 2.9)

1.0
.89

(.19,4.2)

1.0
.79

(.06, 9.9)

1.0
1.1

(.41,3.0)

1.0
.97

(.32, 2.9)

1.0

1.0
(.05, 2.9)

.37

1.0
1.2
2.6

(.56, 2.4)
(.99. 6.8)

.40

1.0
1.3
3.2

(.03, 5.3)

(.55, 2.9)
a.1.9.2!

R2 = .109
1.
2.
3.
4.
5.
6.
7.

Odds Ratio based upon unconditional logistic regression.
Race/Ethnicity, Age, and Gender Adjusted
Age and Gender Adjusted
Race/Ethnicity and Gender Adjusted
Race/Ethnicity and Age Adjusted
Drug use = injection drug use + non injection drug use.
Both the West Valley Prison and East Valley Prison showed very low values and unstable
results, and both were therefore eliminated from the analysis.
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CHAPTER 6

DISCUSSION
A. Overview
On a broad level, the aim of this study was to determine some of the main
differences between San Bernardino County TB cases and those of Riverside County and
the state of California. Between San Bernardino County and Riverside County, the
differences in the variables of interest were minimal. The one exception to this was
correctional facility residence, where San Bernardino maintained a higher proportional
value for most of the period from 1996 to 2004. This could be due to the high prison
population that existed in San Bernardino (N=26,852) compared to Riverside County
(N=21,947 during those years.
B. Patterns
The one consistent difference found between San Bernardino County and the
State of California was the distribution of foreign and U.S. bom individuals. When
looking at this variable, San Bernardino County displayed a much higher proportion of
U.S. bom cases (on an annual basis), and a lesser value of foreign bom compared with
the state of California. These results in San Bernardino are contrary to the widely held
belief that TB is mostly a disease of individuals from developing countries (Malmborg et
ah, 2006; Durante et ah, 1998). Within the proposed theoretical framework (Figure 2) of
the study, it was hypothesized that U.S. bom cases would show higher proportions of
substance abuse while a greater percentage of foreign bom cases would have decreased
healthcare access (relying on the health department as their main form of healthcare).
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This was upheld when univariately comparing the foreign to U.S. bom cases in
San Bernardino County. Specifically, it was found that the U.S. bom cases had a higher
proportion of many of the previously identified risk factors associated with the disease.
Alcohol use, injection drug use, incarceration in a correctional facility, homelessness, and
unemployment were all variables that were at higher values for those U.S. bom TB cases
in San Bernardino County from 1993 to 2004. Additionally, foreign bom cases did show
a higher proportion of relying on the health department as their main form of healthcare,
while a higher percentage of U.S. bom cases maintained a private provider. This result,
together with the fact that San Bernardino had overall higher annual proportions of U.S.
bom cases for this time period, indicates that the issue of concern for the incidence of TB
in San Bernardino County is not mostly related to immigration (as was seen in the state as
a whole), but also domestically as indicators of poverty (Tocque et al., 2001; Szabo et al.,
1997). In terms of U.S. bom cases, substance abuse, homelessness, and incarceration
were all previously identified risk factors (Kim et al., 2005; El Sahly et al., 2001; Durante
et al., 1998; Moss et al., 2000) that existed for those TB cases in San Bernardino County.
Having access to healthcare is also another issue that exists for those individuals living in
poverty, which as a whole is the main contributing factor towards the onset of TB (Chin
et al., 1998).
In terms of age groups, TB cases in San Bernardino were significantly different
from those in the state. Specifically, the age groups that showed a higher number of San
Bernardino TB cases were younger than at the state level. When taking this fact into
account, very young children in particular, confirming cases with diagnosis and lab
testing could make identification of TB more difficult within the San Bernardino County
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population (de Pontual et al., 2006). When looking at homelessness, it was found that San
Bernardino had a lesser proportion of such cases compared to Riverside during the earlier
years (1996-1999) and a higher level in the later period (2000-2001, and 2003-2004).
This result is somewhat unusual due to the similarity and proximity of the two
jurisdictions. This could also suggest that although TB control efforts were implemented
during this period, it did not efficiently reach certain underrepresented populations in San
Bernardino compared to Riverside.
When looking at gender, males showed significantly higher proportions of
injection and non-injection drug use, and alcohol abuse. This finding is consistent with
global population trends that show males at a higher risk of substance abuse (Van Etten et
al., 2001; NIH, 2002; Hanson, 2002). Moreover, this also contributes towards
understanding where to focus preventive strategies in the county.
The logistic regression analysis, looking along country of origin as the
dependent variable, indicated that a number of issues regarding U.S. and foreign bom
cases need to be addressed and further investigated to limit the incidence of TB. First,
regarding race, directing preventive care efforts towards the Hispanic population will be a
key component of controlling the spread of the disease. With California bordering
Mexico, expansion of these efforts outside of the U.S. is an obtainable goal for the state’s
Department of Public Health as well as local jurisdictions such as San Bernardino County
(Malmborg et al., 2006; Pablos Mendez et al., 1997; Kenyon et al., 1999). A key factor in
achieving this goal lies in building working relationships with Mexican health agencies
south of the border. Making use of alternate medical care is one strategy that can help to
address this issue (Salim et al., 2006). Additionally, prison inmates within the state,
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particularly those bom inside the U.S., warrants attention in controlling disease risk
factors such as drug use, hygiene, and overcrowding within the county (Kim et ah, 2005;
Drobniewski et ah, 2004). Also, when looking at the age, occupation, and health planning
region variables it is important to take note of demographic factors that can affect the
likelihood of individuals becoming infected with the disease. These issues should be
investigated in greater detail to better understand their relation to the onset of TB within
San Bernardino County (Malmborg et ah, 2006; Chin et ah, 1998; Van Etten et ah, 2001;
El Sahly et ah, 2001).
When examining the regression model for drug use, there are a number of
preventive care strategies that can be implemented in addressing TB within San
Bernardino County. Many of the variables that were significant indicators for dmg use,
such as homelessness, incarceration in a correctional facility, and alcohol abuse are
modifiable issues that have been repeatedly identified as risk factors for TB in past
studies (Szabo, 1997; Kim et ah, 2005; El Sahly et ah, 2001,). Also, collecting a greater
level of detailed information, such as the level of alcohol abuse or length of incarceration
or homelessness, would help clarify the magnitude of these factors. Moreover, knowing if
U.S.-bom cases had immigrant parents would help determine if the issue of dmg use
relative to U.S. birth was tmly a domestic issue or, possibly, an indirect effect of
immigration (Kenyon et ah, 1999).
For public health, the results of this study have provided input in determining
where to focus prevention efforts. They also contribute towards advocating for the need
to expand and expedite surveillance for both U.S. and foreign bom cases in an affordable
manner (Zumla et ah, 2006; Drobniewski et. al, 2004; Piersimoni et. al, 2003). These
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strategies will become more necessary in light of the current financial problems in the
state of California (CNN, 2009). Although these results serve as substantial indicators of
where public health efforts can be focused throughout the traditional TB population in
San Bernardino County, more research and detailed information on confirmed TB cases
is needed to increase the effectiveness of preventive care efforts.
C. Significance to Preventive Care
This study explored several lifestyle related factors for individuals acquiring
TB. Specifically, on the level of personal behavior, it explored injection and non injection
drug use, alcohol abuse, and occupation for confirmed cases. This study also looked into
environmental variables which can influence one’s lifestyle as well as quality of life.
These included: correctional facility residence, homelessness, and occupation. Overall
this study helped to provide a better understanding of how lifestyle issues are related to
comparable TB cases in the state of California, Riverside, and San Bernardino counties.
Moreover, these variables, when comparing foreign to U.S. bom TB cases in San
Bernardino County from 1993 to 2004, supported the hypothesis that the issue of lifestyle
is more highly associated with TB cases bom in the U.S. The results of this study suggest
that preventive care efforts, such as behavior change, lifestyle modification, and disease
education would benefit those native bom populations at risk for TB infection in the U.S.,
and peripherally, confirmed foreign bom cases (Chin et al., 1998). In relation to this
study, the at risk populations would be defined as those individuals who are close
contacts of existing TB cases, and who may be likely to share the same habits and live in
the same environmental conditions. However, directing preventive care messages to the
overall population in San Bernardino County and the state of California would provide
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benefits in terms of lowering the risk of disease contraction for all individuals (Durante et
al., 1998; Moss et ah, 2000; Szabo, 1997; Oeltmann et al., 2006). Still, further research
on this topic is needed to gain a better understanding of TB control as it is related to
lifestyle issues and existing cases in San Bernardino County.
D. Limitations
The main limitation in this study was the level of detail in the data. First, there
were significant limits to the RVCT information provided by the state. It was aggregated
for content and limited in its time frame compared to the San Bernardino County data.
This limited the level of analysis that could have been conducted. Also, much of the
information given in the RVCT form was general and provided a minimal understanding
of the cases on a quantifiable level. For example, all of the substance abuse variables only
contained “yes” or “no” categories. It would have been more beneficial, from the
perspective of public health strategy development, to present those variables in a
measurable quantitative format, such as the number of times that the TB cases abused a
particular substance in a specified time frame, or an ordinal measurement over the same
period which would give a more clear idea of the level of substance abuse. Similarly, the
occupation variable was quite simplistic. Having more distinct variables related to
occupation, such as income and educational level (El Sahly et al., 2001) of TB cases
maintained for that year, would provide a better idea of the demographics of the TB
population in San Bernardino County. This would also help clarify the focus and
complexity threshold of the public health efforts and educational projects (as stated in
Chin et al., 1998), respectively, to promote prevention of the disease in the San
Bernardino County population.
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Although the study provided preliminary information from a preventive care
perspective, the data still lacked the level of detail that could give a clearer indication of
the lifestyle elements as they affect cases. Including variables such as stress level
(Tocque et ah, 2001) and diabetes particularly in Hispanics (Pablos-Mendez et ah, 1997),
would help clarify the overall relationship that exists between lifestyle and TB cases in
San Bernardino County and the state of California. Additionally, smoking should be
strongly considered for inclusion in the RVCT form. Smoking has been shown to be the
cause of 61% of TB-related deaths, and has been shown by research to induce
programmed cell death of macrophages, which are instrumental in the body’s immune
response (WHO, 2009). Other variables that were included in relation to lifestyle were
incarceration in a correctional facility and homelessness. This information also, however,
was limited in the level of detail that could provide a deeper understanding of their true
effect on TB cases. For example, while both incarceration and homelessness were binary
variables (“yes” or “no”)> showing additional information, such as the number of years in
which individuals experienced those conditions would provide a better understanding of
the impact of these variables.
E. Conclusion
Based on the results from this study, there are several areas that need to be
explored to develop preventive care measures to help lower incidence. Compared to the
state of California, the TB population in San Bernardino County from 1996 to 2004
consisted more of individuals from younger age groups. Additionally, when comparing
TB cases by sex within San Bernardino County, it was found that issues of substance
abuse were more common in male patients. Also, male TB patients in San Bernardino
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County showed higher rates of U.S. birth compared to females. This type of research can
serve as the beginning of identifying links between incidence of TB and lifestyle issues in
San Bernardino County. This study supports the need for implementation of population
based preventive care strategies to reduce the incidence of tuberculosis both domestically
and internationally. Further research exploring, in greater detail the lifestyle factors that
could potentially affect the onset of TB in patients should also be explored. More
specifically, including a greater number of lifestyle variables within the RVCT form
would help to better understand the prevention of TB and its relationship to lifestyle
modification. By understanding in greater detail what lifestyle issues are related to TB
rates in San Bernardino County, clinicians, public health professionals and individuals
themselves could become better prepared to decrease the incidence of the disease on both
a local and global scale.

F. Recommendations
1. Expand the information collected in the RVCT form to include a greater
number and more detailed account of case variables.
2. Support preventive care measures overseas, specifically in Asia and South

America to limit the impact of TB in immigrants on the overall population in
San Bernardino County.
3. Continue research to better understand the differences between TB infection

in Immigrant and Native populations in San Bernardino County.
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Appendix C
COUNTY OF SAN BERNARDINO

DEPARTMENT OF PUBLIC HEALTH

cOVSTy
SAN BERNARDINO

OFFICE OF PUBLIC HEALTH ADMINISTRATION
351 North ML View Avenue, Third Floor......... San Bernardino, CA 92415-0010
(909)387-9146 ......... Fax (909)387-6228

JIM LINDLEY
Interim Public Health Director
PAULA MEARES-CONRAD
Interim Assistant Director of Public Health
MARGARET BEED, MD, MPN
Health Officer

Loma Linda University
School of Public Health
24951 North Circle Drive
Loma Linda, CA 92350
To Whom It May Concern:
The San Bernardino County Department of Public Health grants Anuj Bhatia, DrPH (c) with
permission to utilize tuberculosis RVCT (Report of a Verified Case of Tuberculosis) data for
the purpose of completion of his dissertation entitled “Tuberculosis in San Bernardino
County, 1993-2004: Lifestyle and Environmental Factors” for the Doctor of Public Health
Degree in Preventive Care at Loma Linda University School of Public Health.
The data authorized to use is the information obtained from 1993-2004 located at the San
Bernardino County Department of Public Health Tuberculosis Control Program at 799 E.
Rialto Avenue, San Bernardino, CA 92415. This information will be used with the
understanding that any personal identifiers and/or identifying information must be removed
and not used in any portion of the analysis or for any other purposes outside of academic
completion.
This request has also been reviewed and approved by Dr. Beed, Health Officer and Penny
Cox, Deputy HIPAA Compliance Officer for San Bernardino County Department of Public
Health.
Should you have any questions regarding this, please feel free to contact me at 909-3868158.
Sincerely,

Vanessa Long, RN, MSN
Public Health Program Manager
Disease Control Section

cc: Margaret Beed, MD
Penny Cox
Anuj Bhatia
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Appendix D: Riverside County Age Range Percentages for Tuberculosis Cases from
1996 to 2004
Age
Range
0-4
5-14

15-24
25-44
45-64
65+

1996
1997
1998
(n = 99) (n = 67) (n = 74)
7.1
4.5
1.4
1.4
2
0

6.1
39.4
23.2
22.2

11.9
31.3
28.4
23.9

12.2
27
35.1
23

1999
(n = 79)
6.3
6.3

2000
(n = 71)
2.8

2001
(n = 66)
0

2.8

3

1.3
36.7
30.4
19

2.8

4.6

36.6
31
23.9

36.4
28.8
27.3

2002
2003
(n = 68) (n = 75)
7.4
5.3
1.5
0
5.9
9.3

30.9
29.4
25

2004
(n = 75)
5.3
1.3
12

30.7
30.7
24

Note: Chi square analyses with five degrees of freedom were conducted for age
distribution of each year in comparison to 1996
* p < .05
** p < .01
p<.001
Appendix E: Comparison of Age Distribution of Tuberculosis Cases Between
Riverside County and California
1996: chi square = 3.2, p= .67
1997 chi square = 2.59, p = .76
1998 chi square = 4.74, p = .45
1999 chi square = 10.14, p = .071
2000 chi square = 4.31, p = .51
2001 chi square =5.43, p = .37
2002 chi square = 3.84, p = .57
2003 chi square = 2.89, p = .72
2004 chi square = 3.35, p = .65
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29.3
24
28

Appendix F: Male Tuberculosis Cases Compared to Female Tuberculosis Cases in
San Bernardino County from 1993-2004
Variables
Gender

Males

Females

P value

676 (61%)
55 (8.1%)

433 (39%)
21 (4.8%)

.035*

83 (12.7%)

24 (5.7%)

.001***

138(21.0%)

22 (5.2%)

.001***

402 (51.1%)

200 (42.6%)

.004**

Injection Drug Use
Non-injection drug use
Excess Alcohol use
Born in the United States
.8
Health Planning Region
1. West Valley
2. East Valley
3. Desert

374 (47.4%)
330 (41.8%)
85 (10.8%)

214(45.6%)
205 (43.7%)
50 (10.7%)
.064

Occupation
1. Health Care Worker
2. Correctional Employee
3. Migratory Agricultural
Worker
4. Other Occupation
5. Not Employed in the Last 24
Months

15 (2.1%)
2 (0.3%)
6 (0.8%)

24 (5.6%)
0 (0%)
0 (0%)

238 (33.6%)
447 (63.1%)

98 (23.0%)
305 (71.4%)

* p < .05
p < .01
p<.001

**
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Appendix G: Results for Logistic Regression Models for Tuberculosis Case
Variables in San Bernardino County from 1993 to 2004 along the Dependent
Variable of Contraction Inside (1) or Outside (0) the United States for Foreign Born
Individuals (N = 437)
Variable
Homeless

OR i
1.235

OR2

4.20

95% Cl
(3.21,4.76)
(.051,3.48)

.78

95% Cl
(.551, .890)
(.661, .991)

n/a

n/a, n/a

.71

(55, .92)

.215

(0.27, 1.69)

.754

(.58, .98)

.374

(.152, .92)

.78

(.601, 1.01.

.292

(.152, .561)

.686

(535, .878

1.20

(5.37, 2.67)

.686

(.535, .878)

1.211

(8.03, 1.83)

.607

(.476, .774)

.798

(.387, 1.65)

.607

(.476, .774)

n/a

n/a, n/a

.607

(.476. .774)

3.05

(.88, 10.56)

.619

(.478, .801)

2.75

(1.68, 4.49)

.619

(.478, .801)

n/a

n/a, n/a

.993

(.710, 1.39)

.7

Correctional Facility Res
Injection Drug Use
Non Injection Drug Use
Excess Alcohol Use
Health Dept Provider Only
Private Provider Only
East Valley Health Planning Region
Desert Health Planning Region
West Valley Prison Health Planning
Region
Health Care Worker Occupation
Occupation Other
American Indian Race
(.013, 1.3)
.132
.993
(.710, 1.39)
Black or African American Race
(.054, 3.35)
.425
.993
(.710, 1.39)
Hispanic or Latino White Race
(.022, 1,3)
.167
Asian
Note:
(1) OR1 is for the regression model of single variables while controlling for age and sex
(2) OR2 is for the regression model of all variables in the model
(3) N/A values were specified for variables having a low number of cases and unstable estimates.
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Appendix H: Age and Sex Variable Odds Ratios for Tuberculosis Case Variables in
San Bernardino County from 1993 to 2004 along the Dependent Variable of
Contraction Inside (0) or Outside (1) the United States for Foreign Born Individuals
95% Cl

Sex
OR2

95% Cl

Full Model

Age
OR i
1.01

(1.00, 1.03)

.508

(2.93, .881)

Homeless

1.01

(1.00, 1.02)

.850

(.568, .1.27)

Correctional Facility Res

1.01

(1.00, 1.02)

.795

Injection Drug Use

n/a

n/a, n/a

n/a

n/a, n/a

Non Injection Drug Use

1.01

(1.00, 1.02)

.727

(4.79, 1.10)

Excess Alcohol Use

1.01

(1.00, 1.02)

.657

(.43, 1.00)

Health Dept Provider Only

1.00

(.99, 1.01)

.842

(550, 1.29)

Private Provider Only

1.00

(.99, 1.01)

.842

(545, 1.22)

East Valley Health Planning Region

1.01

(1.00, 1.02)

.814

(545, 1.22)

Desert Health Planning Region

1.01

(1.00, 1.02)

.814

(.476, .774)

West Valley Health Planning Region

n/a

n/a, n/a

n/a

n/a, n/a

Health Care Worker Occupation

1.02

(1.01, 1.03)

.671

(.425, 1.06)

Occupation Other

1.02

(1.01, 1.03)

.671

(.425, 1.06)

American Indian Race

n/a

n/a, n/a

n/a

n/a, n/a

Black or African American Race

1.01

(1.00, 1.02)

.647

(.423, .991)

Hispanic or Latino White Race

1.01

(1.00, 1.02)

.647

(.423, .991)

Asian

1.01

(1.00, 1.02)

.647

(.423, .991)

Variable

(N = 437)
Note:
(1) OR1 is for the age variable
(2) OR2 is for the sex variable
(3) N/A values were specified for variables having a low number of cases and unstable estimates.
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